
! 

! 

I. 

I 
! 
! 

!l 

51st AVENUE SAFETY IMPROVEMENT STUDY 

SECTIONS 20, 21, 28, 29, 32 and 33, TIN, R2E 
4, 5, 8, 9, 16, 17, 20, 21, 28, 29, 32 and 33, T1S, R2E 

M ~ O T  T ~ ~ R ~ ~  ~ A ~ G  ~ ~ O N  

WORK ORDER NO. 68913 

21 
! 

I 
i! 

TECHNICAL APPENDIX 

SEPTEMBE~ 1997 

!-j 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
i 

| 

51st AVENUE SAFETY IMPROVEMENT STUDY 
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9 ~ q e ~ o n  

1997 Turn~g Movement Summary- Peak Hour (Tota~.  Peak Season - No Ca~no 

IAM Peak Hour 
51~ Ave / Pecos Road 

51~ Ave / SL Johns Road 

51st Ave /Caf ino  Enhance 

51~ A v e / D u s ~  Lane 

51~ A v e / ~ t r e l ~  Drive 

51~ Ave / ~ l i ~  Rd 

51~ A v e / D o b ~ n s  Rd 

51~ Ave / B ~ e l ~ e  Rd 

51~ Ave / Sou~em Ave 

51~ Ave / B~adway Rd 

PM Peak Hour 
51st Ave /Pecos  Road 

51~ Ave / St. Johns Road 

51st Ave / C~ino  Enhance 

51st A v e / D u s ~  Lane 

51st Ave / Es~dla  Drive 

51st A v e / E l i O t  Rd 

i51st Ave / Dobbins Rd 

'51~ Ave / B ~ d ~ e  Rd 

51~ Ave / S o . h e m  Ave 

51st Ave / B~adway Rd 

i 

5 205 IO 5 243 0 5 0 0 5 0 15 I 
10 230 0 0 243 20 35 0 15 ! 

260 195 

10 

4 

13 

30 

8 
26 

5 
10 

10 

7 

10 

23 

10 

38 

270 15 

265 I0 

283 1 

224 52 

267 51 

281 20 
351 0 

240 

270 

265 

249 

254 

238 

207 

220 

252 

347 

10 

15 

10 

0 

19 

31 

16 

0 

20 185 

15 195 10 

0 192 3 

34 166 5 

73 177 30 

111 239 9 

0 299 19 

I0 280 0 

285 20 

260 

20 253 

15 278 I0 

3 306 4 

30 255 10 

71 263 59 

86 339 20 

0 443 35 

20 5 

3 1 8 

12 45 10 

33 119 33 

20 71 4 

46 0 70 

10 5 5 

35 15 

20 5 

0 I 9 

8 28 11 

32 80 38 

17 40 7 

15 0 32 

10 15 

5 ' 3 5  

1 4 2 
44 32 47 

22 66 47 

13 32 62 

0 0 0 

Average 

15 5 30 

10 15 

5 35 

0 0 1 

30 31 26 

40 110 56 

27 115 86 

0 0 A v L ~  

0.94 19.6% 

0.86 12.3% 

0.92 14.8% 

0.97 13.1% 
0.91 14.9% 

0.89 13.0°/o 

0.93 13.9% 

0.94 12.2% 

0.87 8.1% 

0.96 ' 6.5% 

0.87 9 . 5 %  

0.89 8.0% 

Pag~ | 
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00to,season 

N-S Growth 5.1% 1997 Sta~ 

E-W Growth 6.2% 2000 End 

2000 T u r n i n g  M o v e m e n t  S u m m a r y  - P e a k  H o u r  (Tota l )  - P e a k  Season  - N o  C a ~ n o  

ili i:i  
A M  P e a k  H o u r  

51 st Ave / Pecos Road 

51 st Ave / St. Johns Road 

51 st Ave / Cas~o Entrance 

51 ~ Ave / Dusty Lane 

51st Ave / Es~elh Ddve 

51st Ave / Elliot Rd 

51 st Ave / Dobb~s Rd 

51 st Ave / Baseline Rd 

51 st Ave / Sou~ern Ave 

51 st Ave / Broadway Rd 

P M  P e a k  H o u r  

51 st Ave / Pecos Road 

51 st Ave / St. Johns Road 

51 st Ave / Casino Enhance 

51 st Ave / Dusty Lane 

51 ~ Ave / E ~ l h  Drive 

51~ Ave / Elliot Rd 

51 ~ Ave / Dob~ns Rd 

51~ Ave / Basd~e  Rd 

51 ~ Ave / So~hern Ave 

!51 ~ Ave / Broadway Rd 

10 240 15 

15 270 0 

0 3OO 0 

0 315 2O 

15 310 15 

5 330 5 

15 260 60 

35 310 60 

10 325 25 

30 405 0 

10 280 15 

15 315 0 

0 310 0 

0 290 20 

15 295 15 

10 275 0 

15 240 25 

30 255 40 

15 295 20 

45 405 0 

10 285 0 

0 285 25 

0 225 0 

25 215 0 

20 225 15 

0 225 5 

40 195 10 

85 205 35 

130 280 15 

0 345 25 

15 325 • 0 

0 330 25 

0 300 0 

25 295 0 

20 325 15 

5 355 5 

35 295 15 

85 - 305 70 

100 395 25 

0 515 45 

, , 

10 0 0 

45 0 20 

0 0 0 

0 0 0 

25 0 10 

5 5 1 0  

15 55 15 

40 145 40 

25 85 5 

55 0 85 

15 10 10 

45 0 20 

0 0 0 

0 0 0 

25 0 10 

0 5 15 

10 35 15 

40 95 50 

25 50 10 

20 0 40 

10 0 20 

0 0 0 

0 0 0 

15 0 20 

10 0 45 

5 5 5 

55 40 60 

30 80 6O 

20 40 75 

0 0 0 

20 10 40 

0 0 0 

0 0 0 

15 0 20 

10 0 45 

0 0 5 

40 40 35 

50 135 70 

35 140 105 

0 0 0 

Page 2 
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~tot~e~on 

N-S Growth 5.1% 1997 Stag 

E-W Growth 6.2% 2005 End 

2005  T u r ~ n g  M o v e m e n t  S u m m a r y  - P e a k  H o u r  ( T o t a ~  - P e a k  Season-  N o  C a f i n o  

A M  P e a k  H o u r  

51 st Ave / Pecos Road 

51 st Ave / St. Johns Road 

51st Ave / Casino Enhance 

51 ~ Ave / Dusty Lane 

51~ Ave / E~relN Drive 

51st Ave / Eliot  Rd 

51 st Ave / Dobb~s Rd 

51st Ave/Baseline Rd 

51 ~ Ave / Southern Ave 

51 st Ave / Broadway Rd 

P M  P e a k  H o u r  

51 st Ave 

51 ~ Ave 

51~ Ave 

51~ Ave 

51 st Ave 

51 st Ave 

51 st Ave 

51 st Ave 

51st Ave 

51~ Ave 

/ Pecos Road 

/ St. Johns Road 

/ Casino Enhance 

/ Dusty Lane 

/ Estella Drive 

/ Eliot Rd 

/ Dobbins Rd 

/ Baseline Rd 

/ S o . h e m  Ave 

/ Broadway Rd 

10 290 15 

15 325 0 

0 370 0 

0 385 25 

15 375 15 

10 400 5 

20 320 75 

45 380 75 

15 400 30 

40 495 0 

10 340 15 

15 385 0 

0 375 0 

0 355 25 

15 360 15 

10 340 0 

15 295 30 

35 310 45 

15 355 25 

55 490 0 

10 345 0 

0 345 30 

0 275 0 

30 265 0 

25 275 15 

0 275 5 

50 235 10 

105 250 45 

160 340 15 

0 425 30 
. . 

" 15 

0 

0 

30 

25 

5 

45 

100 

125 

0 

395 0 

405 30 

370 0 

360 0 

395 15 

435 10 

360 15 

375 85 

480 30 

625 50 

10 0 0 

55 0 25 

0 0 0 

0 0 0 

30 0 10 

5 5 15 

2 0  70 15 

50 180 50 

30 110 10 

70 0 105 

15 10 10 

55 0 25 

0 0 0 

0 0 0 

30 0 I0 

0 5 15 

15 45 20 

50 120 60 

30 60 15 

25 0 50 

10 0 

0 0 

0 "0 

15 0 

10 0 

5 10 

70 • 50 

'35 

20 

0 

25 

0 

0 

15 

10 

0 

45 

60 

45 

0 

25 

0 

0 

25 

55 

5 

75 

100 75 

50 95 

0 0 

10 45 

0 0 

0 0 

0 25 

0 55 

0 5 

50 40 

165 85 

175 130 

0 0 

P~e 3 
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casino tme - -  

Cas~o  Peak Hour T u r ~ n g  Movement Summary 

AM Peak Hour 
51st Ave/Pecos Road 

51st Ave / St. Johns Road 
!51st Ave/Ca~no Enhance 

51~ Ave / Dus~ Lane 

!5 I~ Ave / Estella Ddve 

51~ Ave/Elliot Rd 

51~ Ave/Dobb~s  Rd 

51~ Ave/Basel~e  Rd 

51~ Ave / S o . h e m  Ave 

51~ Ave/Broadway Rd 

PM Peak Hour 
51st Ave / Pecos Road 

51st Ave / St. Johns Road 

51st Ave / Casino E ~ n c e  

51st Ave / Dus~ Lane 

51~ A v e / E ~ I ~  Ddve 

51~ Ave/Elliot Rd 

51~ Ave/Dobbins Rd 

51g Ave/Basel~e  Rd 

51~ Ave / Sou~ern Ave 

51g Ave /B~adway  Rd 

10 

20 

20 

85 

85 

85 

0 85 0 

0 80 5 

0 80 0 
80 

20 

30 

30 

171 

171 

170 

5 160 5 

5 145 10 

5 135 5 

135 

5 7 5 
17 

120 

172 

120 

120 

120 

110 

95 

85 

85 

20 

30 

172 

172 

170 

160 

145 

135 

135 

5 

17 85  

5 

I0 

5 

30 

5 

10 

5 

171 
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1997 Turning Movement Summary - Peak Hour (Total) - Peak Season ~ With Ca~no 

AM ~ a k  Hour 

51 ~ Ave / Pecos Road 

51 ~ Ave / St. Johns Road 

51 ~ Ave / Casino E~rance 

51 ~ Ave / Dus~ Lane 

51st Ave / E~rel~ Drive 

51 ~ Ave / Elliot Rd 

51 ~ Ave / Dobb~s Rd 

51N Ave / Baseline Rd 

51 st Ave / S o . h e m  Ave 

51 st Ave / B r o ~ w ~  Rd 

PM Peak Hour 

51 st Ave / Pecos Road 

51st Ave / St. Johns Road 

51 st Ave / Casino E~rance 

51 st Ave / Dus~ Lane 

51~ A v e / E ~ r d ~  Drive 

51~ Ave / Eliot Rd 

51~ Ave/Dobbins Rd 

51st Ave / Basd~e  Rd 

51 st Ave / S o . h e m  Ave 

51 st Ave / Broadway Rd 

5 215 10 
I0 250 0 

0 260 20 

0 355 15 

10 350 10 

5 370 5 

15 310 55 

30 350 60 

10 365 20 

30 435 0 

5 260 10 

10 300 0 

0 265 30 

0 420 15 

10 425 10 

10 410 0 

15 370 25 

30 365 45 

15 390 25 

40 485 0 

10 250 5 
0 260 20 

120 195 0 

20 ' 305 0 

15 315 10 

0 .315 5 

35 280 5 

75 275 30 

115 325 10 

0 385 20 

15 300 5 

0 315 20 

175 260 0 

20 425 0 

15 450 10 

5 480 5 

30 415 10 

75 410 60 

90 475 20 

0 580 35 

10 0 0 5 0 20 

35 0 15 0 0 0 

0 0 0 20 0 85 

0 0 0 10 0 15 

20 0 5 5 0 35 

5 .5 10 5 5 5 

15 45 15 50 35 50 

35 120 40 35 70 50 

20 75 10 20 35 65 

50 0 70 0 0 0 

15 5 5 15 5 35 

35 0 15 ' 0  0 0 

0 0 0 30 0 175 

0 0 0 10 0 15 

20 0 5 5 0 35 

0 5 10 0 0 5 

10 30 20 35 35 30 

35 80 45 50 110 60 

20 40 15 35 115 90 

15 0 35 0 0 0 

P~c 5 



m . m ~ m ~  m L m L, U L U _ m- m- m - - l  m _  m ~  m _ m l ~  

~ t o t - ~ o n _ c ~ o  

2000  T u r n i n g  M o v e m e n t  S u m m a r y  - P e a k  H o u r  (Total) - P e a k  S e a s o n  - W i t h  C a s i n o  

]ntersec.ti~n:' . ~ii~ ~iii~ii i:i::,i~.~i,iiiiiiiiiii~i!!::iiiiiii~i~iii!i~:!ii~ ::/~.i::~i~:!~:~i:~i~9~hb~iiiiiii~iiii~! ~i~=:i~i~!~S~uth~bu~5!iii~i!~i~i~i~i~il ~i~ii~!~ii~!~ii~~/i!!ili!~iii!~!!i:~ iiiiiiii~ii-~!~::':~Westboun d ~.~ ~ ~ 

~,:)~:~:Lt~'~:Tli~:~/. I~ ~ Rt :  
A M  P e a k  H o u r  

51 st Ave / Pecos Road 

51 st Ave / St. Johns Road 

51 st Ave / Casino Enhance 

51 st Ave / Dusty Lane 

51 st Ave / Este l la  Drive 

51st Ave/El l io t  Rd 

51 st Ave / Dobb~s  Rd 

51st Ave / B a s q u e  Rd 

51 st Ave / Southern Ave 

51 st Ave / Broadway Rd 

P M  P e a k  H o u r  

51 st Ave / Pecos Road 

51 st Ave / St. Johns Road 

51 st Ave / Casino Enhance 

51 st Ave / Dusty Lane 

51st Ave / Es~ella D6ve 

51st Ave / Elliot Rd 

51 st Ave / Dobbins Rd 

51st Ave / B a s q u e  Rd 

51 st Ave / Sou~ern Ave 

51 st Ave / Broadway Rd 

10 250 

15 290 

0 300 

0 400 

15 395 

5 415 

15 345 

35 390 

10 405 

30 485 

10 300 

15 345 

0 310 

0 465 

15 470 

10 445 
• 

20 400 

35 400 

20 430 

45 540 

15 

0 

20 

20 

15 

5 

60 

65 

25 

0 

t5 

0 

30 

20 

15 

0 

30 

50 

25 

0 

15 295 5 

0 305 25 

120 225 0 

25 335 0 

20 345 15 

0 345 5 

40 305 10 

85 300 35 

130 365 15 

0 430 25 

20 345 5 

0 360 25 

175 300 0 

25 470 0 

20 500 15 

5 525 5 

35 455 15 

85 450 70 

100 530 25 

0 650 45 

15 0 0 

45 0 20 

0 0 0 

0 0 0 

25 0 10 

5 5 10 

15 55 20 

4O 145 45 

25 85 10 

55 0 85 

20 10 10 

45 0 20 

0 0 0 

0 0 0 

25 0 10 

0 5 15 

10 35 20 

40 95 55 

25 50 15 

20 0 40 

10 0 25 

0 0 0 

20 0 85 

15 0 20 

10 0 45 

5 5 5 

60 40 60 

40 80 60 

25 40 75 

0 0 0 

20 I0 45 

0 0 0 

30 0 175 

15 0 20 

10 0 45 

0 0 5 

45 40 • 35 

60 135 70 

4O 140 105 

0 0 0 

P~e 6 
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2005 Turning Movement Summary - Peak Hour (Total) - Peak Season- With Cafino 

AM Peak Hour 

51 st Ave / Pecos Road 

5 i st Ave / St. Johns Road 

51 st Ave / Casino Enhance 

51 st Ave / Dusty Lane 

51st Ave / Este l la  Drive 

51st Ave / Elliot Rd 

51 st Ave / Dob~ns  Rd 

~ 51 ~ Ave / Base l~e  Rd 

51~ Ave / Southern Ave 

51 ~ Ave / Broadway Rd 

PM Peak Hour 

51 st Ave / Pecos Road 

51 st Ave / St. Johns Road 

51 st Ave / Casino Enhance 

:51~ Ave / Dusty Lane 

51 ~ Ave / Es te l la  Drive 

51~  Ave / Elliot Rd 

51st Ave / Dobbins Rd 

51 st Ave / Basdine Rd 

51 ~ Ave / Southern Ave 

51 st Ave / Broadway Rd 

10 300 15 

15 345 0 

0 370 20 

0 470 25 

15 460 15 

10 485 5 

20 405 75 

45 460 80 

15 480 30 

40 575 0 

10 360 15 

15 415 0 

0 375 30 

0 530 25 

15 535 15 

10 510 0 

20 455 35 

40 455 55 

20 490 30 

55 625 0 

I 
15 355 5 

0 365 30 

120 275 0 

30 385 0 

25 395 15 

0 395 5 

50 345 10 

105 345 45 

160 425 15 

0 510 30 

20 415 5 

0 435 30 

175 370 0 

30 535 0 

25 570 15 

5 605 10 

45 520 15 

100 520 85 

125 615 30 

0 ~ 760 50 

15 0 0 

55 0 25 

-0 0 0 

0 0 0 

30 0 10 

5 5 15 

20 70 20 

50 180 55 

30 110 15 

70 0 105 

20 10 10 

55 0 25 

0 0 0 

0 0 0 

30 0 10 

0 5 15 

15 45 25 

50 120 65 

30 60 20 

25 0 50 

10 0 30 

0 0 0 

20 0 85 

15 0 25 

10 0 55 

5 10 5 

75 50 75 

45 100 75 

25 50 95 

0 0 0 

25 10 

0 0 

30 O. 

15 0 

10 0 

• 0 0 

50 50 

70 165 

50 175 

0 0 

50 

0 

175 

25~ 

55 

5 

40 

85 

130 

0 

Page 7 
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D~Se~on-Bk 

:~ ~-~ 

Peak Season Daily Traffic Volumes - No Casino Traffic 

[ ' ] ~  [111~ [ I i[ [|) | |  ~| --,~ I ..... _ _ _ _ , ~  . . . . . . . . . .  ~'~¢'~e ~J~l/~ ~ll ~l~']i~;~ ~"[| } | ]1 ~ ~ }  | | | | ~[ I'][~[~ 

N0rth/South Cout~ts::i~ii~:.iii:iiii':ili~i!ii~ ~i~!i:iiii:.?i:;~i~i':~!~i~!i~ ~!~i i ! ~ i ~ f [ i i i i i ~ i i ~ O . 0 ~ ' ¢  
51st Avenue S. of Pecos Rd Pecos Road 
51st Avenue Pecos Road Dusty Lane 
51st Avenue Du~y Lane E~rella Drive 
51 ~ Avenue Estrel~ Drive Dobbins Road 
51 st Avenue Dobbins Road Basdine Road 
51 st Avenue Basdine Road Southern Avenue 
51 st Avenue Southern Avenue Broadway Road 

East/WesLCoUh~ ,~ ~!~iil: ;:!i~ ~ ~ ~i! :~ ~ii! ~:::~ ~:!i~i~,)ii~i~!~i,!~ ~ ! ~ i i ~ i ~ ; ~ i ~  

2~75 2,675 
2,995 2,995 
2fl51 2,783 
3,179 3,083 
3,300 3~6 I 
3~64 3~19 
4,179 4,137 

1 Pecos Road W of 51 ~ Avenue 5 ! st Avenue 
Pecos Road 51~ Avenue E of 51 ~ Avenue 
St Johns Road W of 51~ Avenue 51st Avenue 
Du~y Lane 51 ~ Avenue E of 51 ~ Avenue 
Es~d~ Drive W of 51~ Avenue 51~ Avenue 
Eswel~ Drive 51~ Avenue E of 51st Avenue 
EHiot Road 51 ~ Avenue 59th Avenue 
Dobbins Road 43rd Avenue 51~ Avenue 
Dobbins Road 51 ~ Avenue 59th Avenue 
Baseline Road 43rd Avenue 51st Avenue 
Baseline Road 51 ~ Avenue 59th Avenue 
Southern Avenue 43 rd Avenue 5 i ~ Avenue 
Southern Avenue 5 ! st Avenue 59th Avenue 

115 
390 390 
515 515 
155 155 
200 200 
350 350 
184 146 

1,218 1,112 
469 533 

2,216 2 :78  
1,915 1,931 
2~80 2,488 
942 1,120 

~ i ! ! : ~  P ~ ! ! ~ n .  D ~ ! ~  ~um ~:~i: 
~ ~ N ~  i~i ~',i ]~i~i~O.~O ~/._~d ,~ili 

3,090 3,090 
3,460 3)460 
3,180 3,210 
3,670 3,560 
3,810 3,880 
4,230 4,180 
4,820 4,770 

~ ) . ~ : ~  ~ ~ ! ~ w ~ i ~ , ~  

~i~2q05 ~ e ~ o n :  D~ . :Vo~me ~ 
~i:~i!N~ ~lg~m!~ ~ if(: I !!~ :::: $0uth176und :i~/,: 

3,770 3,770 
4,220 4,220 
3,880 3,920 
4,480 4,350 
4,650 4,740 
5,160 5,100 
5,890 5,830 

~!;i~i!E~tt~o ~ d ~ i : ]  ~ i : ~ t t i 0 ~ n d  :~:,~, 
140 140 
470 470 
620 620 
190 190 
240 240 
420 420 
220 180 

1~50 1,320 
560 640 

2,630 2,940 
• 2,280 2,300 

2,470 2,960 
1,120 1,330 

180 180 
590 590 
780 780 
240 240 
300 300 
530 530 
280 220 

1330 1~70 
710 800 

3,320 3,710. 
2,870 2,890 
3,120 3fl30 
1,410 1,680 

Page 8 



I l :  -] m l .  l _  l _  I I  m ~  l .  l -  l -  l -  l _  l ~  l ~  

D ~ o n ~ n o  

Peak Season Daily Traffic Volumes - Includes Casino Traffic 

Roadway . ::;~.. : I Fr0m .~:~iii~+~i~i~:!~i~i~..~:~;:<!iii!~:i~i~+~!~i~+~:~ 
No"~/Sout b!.Counts ~÷~i~:+++~:~:~:::i~i~i~:!!:~i~!!.~:~:i~i~:+:~?~ 
5 I~ Avenue $ of Pecos Rd Pecos Road 
51~ Avenue Pecos Road Casino Enhance 
51 ~ Avenue Casino Enhance Estella Drive 
51 ~ Avenue Es~dh Drive Dobbins Road 
51~ Avenue Dobbins Road Bas¢liue Road 
5l~ Avenue Baseline Road Southern Avenue 
5 Ifl Avenue Sou~em Avenue Broadway Road 

Easl/West C0unts : . : . ;  ::: :,.:~:,/::,~:'~::~:i(:~:~:y,~:!::::~i'~:ili.:i:':~:+!!i,::.::::~:~:i~::.!i 

++7:<.+i'~+i~#+!c++~i:P,il ~Y+~!m'+:~:!~i~ 
~!~+~ ~+e~mb+~i~:l i ~ S ~ u m ~ i ~  

~ i ; ~  ~97/~k~_$ ~.~s0. I:)~iI~:~6 t im  ~ ~ :  

;,~, ~i~l~,S6fi~h6~d:'.~: 
~,:20001PkiSe~sOfi ! D a i ] ~  :!~ 
~i:~N~h~,d~ [ ~s~t~d~?:~;~  

230 230 
340 340 
1~30 1~30 
1~30 1~30 
1,815 I~15 
!,645 1,645 
1~30 1~30 

~ ::::E estbhifid:~i~l~i:~w~stb0-und~ 

2,905 2,905 
3~35 ~335 
4,685 ~715 
~11o ' Io15 
~115 ~180 
~310 5,265 
~710 ~670 

~ '.:~ l~!b6~di:~,~!i[ ~;ii:: :~stbo~d~+::,::~ 

i i~!~ii:'!2005: Pk S Ca~on! D~ilySolume :;~.: .... 
::iiS~No.hl~d~i~li~ ii~:.S0uthb0ufid~iil ii 

4,0o0 4,000 
4,560 4,560 
5,810 5,850 
6,410 6,280 
6,465 6,555 
6,805 6,745 
7,420 7,360 

3320 3320 
3,800 ~89O 
~11o ~14o 
5,600 5,490 
~625 ~695 
~875 ~825 
6,350 ~300 

~ E~stboiirid ~:i~ I~ i!~ ,~VeStb6tind ,i.'~: l~;i~i~i~iEastbound ~:.~ :1 :::~:~Westbound : 
Peens Road W of 51 ~ Avenue 51 fl Avenue 
Peens Road 51 ~ Avenue E of 51 ~ Avenue 
St Johns Road W of 51 fl Avenue 51 ~ Avenue 
Dusty Lane 51 ~ Avenue E of 51 ~ Avenue 
Esffclh Drive W of 51~ Avenue 51~ Avenue 
Estre]~ Drive 5 Ifl Avenue E of 5 I~ Avenue 
Eliot Road 51~ Avenue 591h Avenue 
Oob~ns Road " 43rd Avenue 51 ~ Avenue 
Dobbins Road 51 ~ Avenue 591h Avenue 
BaseHne Road 431d Avenue 51 ~ Avenue 
Baseline Road 51~ Avenue 591h Avenue 
~oufl~em Avenue 43rd Avenue 5 l~ Avenue 
Southern Avenue 5 I~ Avenue 595 Avenue 

EMME2 Traffic Modal ~ e ~ n s  - 2~0 D~y  Traffic V~umes 

57 • 56 
56 57 
0 0 
0 0 
0 0 
0 0 
0 0 

60 60 
60 60 
115 115 
60 60 
60 60 
60 60 

175 175 
450 450 
515 515 
155 155 
200 200 
350 350 
185 150 

1,280 1,175 
530 595 

Z335 Z595 
1,975 1,995 
~140 Z550 
1,005 1,180 

200 • 200 
530 530 
620 620 
190 190 
240 240 
420 420 
220 180 

i~10 1~80 
620 700 

2,745 3,055 
Z340 ~360 
2,530 3,020 
1,180 1~90 

240 240 
650 650 
780 780 
240 240 
300 300 
530 530 
280 220 
1,890 1,730 
770 860 

~ 3,435 3,825 
2,930 2,950 
3,180 3,790 
1,470 1,740 

Ro~dwa~ ~• . ::~rom~:~:.~:~::~i~:i~:~ii~;~T~:~:::i!~i~::~/:~;!~i::~!i~:~:~:i!~ ! ~ : ~ i ~ : i ~ : ! ~ W i t h 6 ~ t ~ C ~ s i ~ 6 • ~ T ~ ~ i ~ i i ~  ~ % i ~ i ! i ~ ! ! i ~ : : ! ~ i ~ ! ~ ! < W i t l / , C . ~ s i ~ T r a f f i ~ . . , :  ................................ ~.~:~::~,~" :~  

5 I~ Avenue S. of Pecos Rd Pecos Road 
5 t g Avenue Pecos Road Casino Enhance 
5 I~ Avenue Cas~o Enhance Es~clh Drive 
51~ Avenue Esadh Drive Dobbins Road 
51~ A'venue Dob~ns Road Basdine Road 
51~ Avenue Baseline Road Southern Avenue 
5 IM Avcnue Southern Avenue Broadway Road 

EasffWest p r @ e ~ l i o n f '  !::: ?:,:~i!! :~ ~i~!:ii~:~,:~:"!.!!~!~!:,~i::~,i~'+,~!~!~:!!:i,~.:'i!!,!!~::i~! ~ 

Es~la  Drive 51 ~ Avenue E of 5 I~ Avenue 
Eilim Road 51~ Avenue 591h Avenue 
Dobbins Road 43rd Avenue 51 ~ Avenue 
Dob~ns Road 5 I~ Avenue 591h Avenue 
Basdine Road 43rd Avenue 5 l~ Avenue 
Baseline Road 5 I~ Aveouc 59fl~ Avenue 
Southern AvenUe 43rd Avenue 5 I~ Avenue 
Soufliem AvenUe 5 I~ Avenue 591h Avenue 

3,891 3,326 
6,230 5,666 
10,261 ~833 
5,807 4,799 
6,977 5,708 
9,275 9,083 
7,879 7,506 

~ : ~ t ~ - ~ d ~  ~ ~ !  

1~87' 1:45 
955 958 

~201 ~051 
1,099 1~73 
~705 3~80 
1~20 1,483 
~OI7 ~648 
~226 ~572 

~699 &100 
~909 5,470 
1~707 ]4,038 
1~lSI 1~512 
1~798 1~918 
I 1,935 1~734 
1~994 13,739 

~ ~ t ~ d  @~] ~ d~!~ " 

~561 ~422 
872 862 

~321 3~93 
1038 1~27 
~792 1391 
1~76 1,640 
~869 ~190 
I768 ~014 

4,125 3,560 
6,570 6,010 
1 ~ 195 10,765 
~740 ~730 
8,795 7,525 
10.920 10,730 
9,410 ~040 

~ ~ tb~:~i~a ~ ; t ! ~ i ~ e ~ d  ~ ::: 

1,590 1,445 
• 955 960 
4,265 4, I 15 
1,160 1,135 
4,820 3,395 
1.780 1,545 
5,080 4,710 
6,290 5,635 

~605 ~005 
10,245 ~805 
I~395 I~755 
l~265 1~530 
I~915 I(100 
I~245 I~000 
I~705, I~410 

i~iii! ~ t ~ d  :i~li:i~:~:::Wes~0und~,::~ 

~915 2,775 
1,060 1,015 
I605 4,770 
1,570 1,625 
~130 4.390 
~655 ~635 
~010 ~740 
~775 6,195 

P~e 9 
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I Center For Microcomputers In Transportation 

HCS: Unslgnalized Intersection Release 2.1 • Page 1 ***************************************************************** 

I File Name ................ PE51 97A.HC0 
Streets: (N-S) 51st Avenue -- (E-W) Pecos Road 

i Major Street Direction .... NS 
Length of Time ~alyzed... 60 (min) 

. ~alyst ................... Kirkham Michael • 
I Date of ~alysis .... ~ ...... 7/16/97 

Other Information ......... 1997 ~ Peak Hour-Pk Season-Existing Geometry 

~ Two-way Stop-controlled Intersection 

I ! " I Northbound I Southbound I Eastbound I Westbound 
/ L T RI L T RI L T ~l L • .R 

I NO. Lanes ~ 0> I< 0~ 0> i< 01 0> I< 01 0> I< 0 
Stop/Yield ~ NI NI ~ 
Volumes I 5 215 i0~ I0 250 5~ I0 0 0~ 5 0 20 

I ~HF_ I .95 .95 .951 .95 .95 -gS/ .95  .95  .951  .95  . 9 5 . 9 5  
u r i n e  ~ | 0 / , 0 / 0 . 
MC.s (o) 0 0 o/ o o o/ o n n/ ~ ~ ~ 
SU/RV's (%)I 0 0 01 0 0 ~I ~ ~ ~I ~ u u 
~v,~ ~ / o o o/ o o ~/ ~ ~ ~, ~ o o 

i ~ ' ~  ' ~~ ~-~ ~-~' ~-~ ~-~ ~.~, ~.~ ~.~ ~.~I ~.~ ~.~ ~.~ 

I . Adjustment Factors 

Vehicle .Critical Follow-up 
i Maneuver Gap (tg) Time (tf) 

Left Turn Major Road 5.00 2.10 
Right Turn Minor Road 5.50 2.60 

i Through Traffic Minor Road 6.00 3.30 
Left Turn Minor Road 6.50 3.40 

I 

, 

: 
I 



. I  
I 
I 
I 

I 

I 

Center For Microcomputers In Transportation 
HCS,** ,: ,Uns ignal,,,,,,,, ,iz ed,**** ,Int ersec t,** **** ,i on***** ,Re lease******* ,2** 1 , • • ** **** ** ,~, ,2 

WorkSheet for TWSC Intersection 

Step i: RT from Minor Street WB EB 

----------- ------ -----Conflicting-Flows:-(vph) .............. 220 252 
Potential Capacity: (pcph) 1071 1032 
Movement Capacity: (pcph) 1071 1032 
Prob. of Queue-free State: 0.98 1.00 

Step 2: LT from MajorStreet SB NB 

1339 1296 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

Conflicting Flows: (vph) 225 255 
Potential Capacity: (pcph) 
Movement Capacity: (pcph) 1339 1296 
Prob. of Queue-free State: 0.99 1.00 
TH Saturation Flow Rate: (pcphpl) 1700 1700 
RT Saturation Flow Rate: (pcphpl) 1700 1700 
Major LT Shared Lane Prob. 
of Queue-free State: 0.99 0.99 

~-~-~---~J~Z~-~~ ............. ~ ~ 

Conflicting Flows: (vph) 
Potential Capacity: (pcph) 
Capacity Adjustment Factor 
due to Impeding Movements 

Movement Capacity: (pcph) 
Prob. of Queue-free State: 

490 
603 

0.98 
593 

1.00 

492 
602 

0.98 
592 

1.00 

Step 4: LT from Minor Street WB EB 

Conflicting Flows: (vph) 
Potential Capacity: (pcph) 
Major LT, Minor TH 
Impedance Factor: 

Adjusted Impedance Factor: 
Capacity Adjustment Factor 
due to Impeding Movements 

Movement Capacity: (pcph) 

488 498 
552 545 

0.98 0.98 
0.99 0.99 

0.99 0.97 
545 527 
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Center For Microcomputers, In Transportation 
HCS : Unsignalized Intersection Release 2.1 Page 3 
**************************************************************** 

Movement 

EB L 
WB L 

WB R 

NB L 
SB L 

Intersection Performance 

FlowRate MoveCap 
v (pcph) Cm (pcph) 

12 527 > 
6 545 > 

23 1071 > 

Summary 

SharedCap Avg. Total 
Csh (pcph) Delay 

5 2 7  > 7 . 0  

893 4.2 
> 

6 1296 
12 1339 

2.8 
2.7 

Intersection Delay = 0.4 

Delay 
LOS By App 

> B 
> 

A 
> 

i . 

A 

4.2 

0.i 
0.i 
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Center For Microcomputers In Transportation 
HCS: Unsignalized Intersection Release 2.1 Page 1 
**************************************************************** 

File Name ................ PE51 97P.HC0 -- 

Streets: (N-S) 51st Avenue (E-W) Pecos Road 
Major Street Direction .... NS 
Length of Time Analyzed... 60 (min) 
Analyst ................... Kirkham Michael 
Date of Analysis .......... 7/16/97 

Other Information ......... 1997 PM Peak Hour-Pk Season-Existing Geometry 

Two-way Stop-controlled Intersection 

Northbound Southbound Eastbound Westbound 

i 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 

No. Lanes 
Stop/Yield 
Volumes 
PHF 
Grade 
MC' s (%) 
SU/RV' s (%) 
CV' s (%) 
PCE' s 

L T R 

0> i< 0 

5 260 
.95 .95 

0 
0 0 
0 0 
0 0 

I.I I.i 

N 
i0 

.95 

0 
0 
0 

i.i 

L T R 

0> I< 0 
N 

15 30O 5 
.95 .95 .95 

0 
0 0 0 
0 0 0 
0 0 0 

I.I I.I i.i 

L T R 

0> i< 0 

15 5 5 
.95 .95 .95 

0 
0 0 0 
0 0 0 
0 0 0 

i.I i.i i.i 

L T R 

0> i< 0 

15 5 35 
.95 .95 .95 

0 
0 0 0 
0 0 0 
0 0 0 

i.I i.i i.i 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ~ ......... 

Adjustment Factors 

Vehi c le Cri t i cal Fol low- up 
Maneuver Gap (tg) Time (tf) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ~ - 

Left Turn Major Road 5.00 2.10 
Right Turn Minor Road 5.50 2.60 
Through Traffic Minor Road 6.00 3.30 
Left Turn Minor Road 6.50 ~ 3.40 

i 
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Center For Microcomputers In Transportation 
HCS: Unsignalized Intersection Release 2.1 Page 2 
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WorkShee~ for TWSC Intersection 
. . . . . . .  ~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Step I: RT from Minor Street WB EB 

Conflicting Flows: (vph) 265 302 
Potential Capacity: (pcph) 1016 973 
Movement Capacity: (pcph) 1016 973 
Prob. of Queue-free State: 0.96 0.99 

Step 2: LT from Major Street SB 

Conflicting Flows: (vph) 270 
Potential Capacity: (pcph) 1275 
Movement Capacity: (pcph) 1275 
Prob. of Queue-free State: 0.99 
TH Saturation Flow Rate: (pcphpl) 1700 
RT Saturation Flow Rate: (pcphpl) 1700 
Major LT Shared Lane Prob. 
of Queue-free State: 0.98 

NB 

305 
1227 
1227 
1.00 
1700 
1700 

0.99 

Step 3: TH from Minor Street ~ WB EB 

Conflicting Flows: (vph) 
Potential Capacity: (pcph) 
Capacity Adjustment Factor 
due to Impeding Movements 

Movement Capacity: (pcph) 
Prob. of Queue-free State: 

590 592 
535 533 

0.98 0.98 
522 520 

0.99 0.99 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ~ . . . . . . . . . . . . . . . . . . . . . .  

S t e p  4 :  L T  f r o m  M i n o r  S t r e e t  : WB EB 

Conflicting Flows: (vph) 
Potential Capacity: (pcph) 
Major LT, Minor TH 
Impedance Factor: 

Adjusted Impedance Factor: 
Capacity Adjustment Factor 
due to Impeding Movements 

Movement Capacity: (pcph) 

592 608 
481 471 

0.97 0.97 
0.97 0.97 

0.97 0.93 
465 440 

i 
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Intersection Performance Summary 

FlowRate MoveCap SharedCap Avg. Total 
Movement v(pcph) Cm(pcph) Csh(pcph) .Delay LOS 

EB L 18 440 > > > 
EB T 6 520 > 512 > 7.5 > B 
EB R 6 973 > > > 

WB L 18 465 > > > 
WB T 6 522 > 718 > 5.5 > B 
WB R 41 1016 > > > 

NB L 6 1227 2.9 A 
SB L 18 1275 2.9 A 

Delay 
By~p 

7.5 

5.5 

0.I 
0.i 

Intersection Delay = 0.8 

i ~ 
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HCS: Unsignalized Intersection Release 2.1 Page 1 
**************************************************************** 

File Name ..... ~ .......... SJ51 97A.HC0 
- -  

Streets: (N-S) 51st Avenue (E-W) St. Johns Road 
Major Street Direction .... NS 
Length of Time Analyzed.. ~ 60 (min) 
Analyst ................. < . Kirkham Michael 
Date of Analysis .......... 7/16/97 
Other Information ......... 1997 AM Peak Hour-Pk Season-Existing Geometry 

Two-way Stop-controlled Intersection 

Northbound Southbound Eastbound Westbound 

! 

! 

! 

! 

! 

! 
! 

! 

! 
! 

No. Lanes 
Stop/Yield 
Volumes 
PHF 
Grade 
MC' s (%) 
SU/RV' s (%) 
CV' s (%) 
PCE' s 

L T R 

0> 1 0 
N 

I0 250 
.95 .95 

0 
0 0 
0 0 
0 0 

I.I i.i 

L T R 

0 i< 0 

260 
.95 

0 
0 
0 
0 

i.I 

N 
20 

.95 

0 
0 
0 

i.i 

L T 

i> 0< 

35 
.95 

0 
0 
0 
0 

I.i 

R L T R 
. . . .  , . . . . . . . . . . . .  

0 0 0 0 

15 
.95 

0 
0 
0 
0 

i.I 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Adjustment Factors 

Vehicle 
Maneuver Gap .(tg) 

Left Turn Major Road 5.00 
Right Turn Minor Road 5.50 
Through Traffic Minor Road 6.00 
Left Turn Minor Road 6.50 

Critical Follow-up 
Time (tf) 

2.10 
2.60 
3.30 
3.40 

! 
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WorkSheet for TWSC Intersection 

Step I: RT from Minor Street WB EB 

Conflicting Flows: (vph) 270 
Potential Capacity: (pcph) i010 
Movement Capacity: (pcph) I010 
Prob. of Queue-free State: 0.98 

Step 2: LT from Major Street SB NB 

Conflicting Flows: (~h) 280 
Potential Capacity: (pcph) 1261 
Movement Capacity: (pcph) 1261 
Prob. of Queue-free State: 0.99 
TH Saturation Flow Rate: (pcphpl) 1700 
RT Saturation Flow Rate: (pcphpl) 
Major LT Shared Lane Prob. 
of Queue-free State: 0.99 

Step 4: LT from Minor Street WB EB 

Conflicting Flows: (~h) 530 
Potential Capacity: (pcph) .. 522 
Major LT, Minor TH 
Impedance Factor: 0.99 

Adjusted Impedance Factor: ~ 0.9.9 
Capacity Adjustment Factor 
due to Impeding Movements 0.99 

Movement Capacity: (pcph) 516 

! 
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**************************************************************** 

Intersection Performance Summary 

FlowRate MoveCap SharedCap Avg. Total Delay 
Movement v (pcph) Cm (pcph) Csh(pcph) Delay LOS By App 

EB L 41 516 > > > 
607 6.6 B 6.6 

EB R 18 i010 > > > 

NB L 12 1261 2.9 A 0.1 

Intersection Delay = 0.6 

! 
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File Name ................. SJ51 97P.HC0 
Streets: (N-S) 51st Avenue -- (E-W) St. Johns Road 
Major Street Direction .... NS 
Length of Time Analyzed... 60 (min) 
Analyst .... • ............... Kirkham Michael 
Date of Analysis .......... 7/16/97 

Other Information ......... 1997 PM Peak Hour-Pk Season-Existing Geometry 

Two-way Stop-controlled Intersection 

Northbound Southbound Eastbound Westbound 

I 
I 
i 
i 
I 

i 
i 
i 
I ~ 

i 
I 
i 

NO. Lanes 
Stop/Yield 
Volumes 
PHF 
Grade 
MC' s (%) 
,SU/RV' s (%) 
CV' s (%) 
PCE' s 

L T R L T R L T R L T R 
. . . . . . . . . . . .  ~ . . . . . . . . . . . .  I . . . . . . . . . . . .  I . . . . . . . . . . . .  

0> 1 0 0 i< 0 i> 0< 0 0 0 0 

i0 300 
.95 .95 

0 
0 0 
0 0 
0 0 

I.i I.I 

N 

315 
.95 

0 
0 
0 
0 

I.i 

N 

20 
.95 

0 
0 
0 

i.i 

35 15 
.95 .95 

0 0 
0 0 
0 0 

I.i I.i 

0 

Adjustment Factors 

Vehicle Critical Follow-up 
Maneuver Gap (tg) Time (tf) 

Left Turn Major Road 5.00 2.10 
Right Turn Minor Road 5.50 2.60 
Through Traffic Minor Road 6.00 3.30 
Left Turn Minor Road 6.50 3.40 

i 
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WorkSheet for TWSC Intersection 

Step I: RT from Minor Street WB • EB 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ~ . . . . . . . . . . . . .  

Conflicting Flows: (vph) 325 
Potential Capacity: (pcph) 948 
Movement Capacity: (pcph) 948 
Prob. of Queue-free State: 0.98 

Step 2: LT from Major Street SB NB 

Conflicting Flows: (~h) 335 
Potential Capacity: (pcph) 1187 
Movement Capacity: (pcph) 1187 
Prob. of Queue-free State: 0.99 
TH Saturation Flow Rate: (pcphpl) 1700 
RT Saturation Flow Rate: (pcphpl) 
Major LT Shared Lane Prob. 
of Queue-free State: 0.99 

Step 4: LT from Minor Street 

Conflicting Flows: (vph) 
Potential Capacity: (pcph) 
Major LT, Minor TH 
Impedance Factor: 

Adjusted Impedance Factor: 
Capacity Adjustment Factor 
due to Impeding Movements 

Movement Capacity: (pcph) 

WB EB 

635 
454 

0.99 
0.99 

0.99 
448 

i 
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Movement 

EB L 

EB R 

NB L 

Intersection Performance Summary 

FlowRate MoveCap SharedCap 
v(pcph) Cm(pcph) Csh(pcph) 

41 448 > 
534 

18 948 > 

Avg. Total 
De Iay 

> 

7.6 
> 

12 1187 3.1 

LOS 

> 

B 
> 

A 

Delay 
By ~p 

7.6 

0.I 

Intersection Delay = 0.6 
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File Name ................ CS51 97A.HC0 
-- 

Streets: (N-S) 51st Avenue (E-W) Casino Entrance 
Major Street Direction .... NS 
Length of Time Analyzed... 60 (min) 
Analyst ................... Kirkham Michael 
Date of Analysis .......... 7/16/97 
Other Information ......... 1997 AM Peak Hour-Pk Season-Existing Geometry 

Two-way Stop-controlled Intersection 

Northbound Southbound Eastbound Westbound 

I 
I 
i 
i 
I 
I 
i 
I 
I 
i 
I 
I 

No. Lanes 
Stop/Yield 
Volumes 
PHF 
Grade 
MC' s (%) 
SU/RV' s (%) 
CV' s (%) 
PCE' s 

L T R 

0 I< 0 
N 

260 20 
.95 .95 

0 
0 
0 
0 

i.I 

L T R L T R L T R 
. . . . . . . . . . . .  ~ . . . . . . . . . . . .  ~ . . . . . . . . . . .  ~ 

1 1 0 0 0 0 1 0 1 

0 
0 
0 

I.i 

120 195 
.95 .95 

0 
0 0 
0 0 
0 0 

i.I i.i 

N 

0 

20 85 
• 95 .95 

0 
0 
0 

i.I 

0 
0 
0 

I.i 

Adjustment Factors 

Vehicle Critical Follow-up 
Maneuver Gap (tg) Time (tf) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Left Turn Major Road 5.00 2.10 
Right Turn Minor Road 5.50 2.60 
Through Traffic Minor Road 6.00 3.30 
Left Turn Minor Road 6.50 3.40 

i 
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WorkSheet for TWSC Intersection 

Step I: RT from Minor Street .WB EB 

Conflicting Flows: (vph) 270 
Potential Capacity: (pcph) i010 
Movement Capacity: (pcph) i010 
Prob. of Queue-free State: 0.90 

Step 2: LT from Major Street SB 

Conflicting Flows: (vph) 280 
Potential Capacity: (pcph) 1261 
Movement Capacity: (pcph) 1261 
Prob. of Queue-free State: 0.89 

Step 4: LT from Minor Street WB 

NB 

EB 

Conflicting Flows: (vph) 585 

i 

I 

i 

I 

I 

I 
! 

! 

Potential Capacity: (pcph) 
Major LT, Minor TH 
Impedance Factor : 

Adjusted Impedance Factor: 
Capacity Adjustment Factor 
due to Impeding Movements 

Movement Capacity: (pcph) 

485 

O.89 
0.89 

0.89 
432 

i 
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Intersection Performance Summary 

FlowRate MoveCap SharedCap Avg. Total 
Movement v (pcph) Cm (pcph) Csh (pcph) Delay LOS 

WB L 23 432 8.8 B 

WB R 98 1010 3.9 A 

SB L 139 1261 3.2 A 

Delay 
By~p 

5.3 

i.I 

Intersection Delay = 1.3 
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File Name ................ CS51 97P.HC0 -- 

Streets: (N-S) 51st Avenue (E-W) Casino Entrance 
Major Street Direction .... NS 
Length of Time Analyzed... 60 (min) 
Analyst ................... Kirkham Michael 
Date of Analysis .......... 7/16/97 
Other Information ......... 1997 PM Peak Hour-Pk Season-Existing Geometry 

Two-way Stop-controlled Intersection 

i 
I 
I 
I 
i 
I 
I 
I 

i. 

I 

i 

No. Lanes 
Stop/Yield 
Vo !ume s 
PHF 
Grade 
MC' s (%) 
SU/RV' s (%) 
CV' s (%) 
PCE ' s 

Northbound 
L T R 

0 I< 0 

265 
.95 

0 
0 
0 
0 

i.i 

N 
30 

.95 

0 
0 
0 

i.i 

Southbound 
L T R 

1 1 0 
N 

175 260 
.95 .95 

0 
0 0 
0 0 
0 0 

I.I I.I 

m__ 

EasJbound 
L T R 

0 0 0 

0 

Westbound 
L T R 

1 0 i 

30 175 
.95 .95 

0 
0 0 
0 0 
0 0 

I.i i.i 

Adjustment Factors 

Vehicle 
Maneuver 

Left Turn Major Road 5.00 
Right Turn Minor Road 5.50 
Through Traffic Minor Road 6.00 
Left Turn Minor Road 6.50 

Critical 
Gap (tg) 

Follow-up 
Time (tf) 

2 .I0 
2.60 
3.30 

3.40 

i 
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WorkSheet for TWSC Intersection 
. . . . . . . . . . . . . . . . . . . . . .  ~ - ~  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Step I: RT from Minor Street WB EB 
. . . . . . . . . . . .  ~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Conflicting Flows: (vph) 280 
Potential Capacity: (pcph) 999 
Movement Capacity: (pcph) 999 
Prob. of Queue-free State: 0.80 

Step 2: LT from Major Street SB NB 

Conflicting Flows: (vph) 295 
Potential Capacity: (pcph) 1240 
Movement Capacity: (pcph) 1240 
Prob. of Queue-free State: 0.84 

Step 4: LT from Minor Street WB EB 

Conflicting Flows: (vph) 
Potential Capacity: (pcph) 
Major LT, Minor TH 
Impedance Factor: 

Adjusted Impedance Factor: 
Capacity Adjustment Factor 
due to Impeding Movements 

Movement Capacity: (pcph) 

715 
408 

0.84 
0.84 

0.84 
342 

! 
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**************************************************************** 

Intersection Performance Summary 

FlowRate MoveCap SharedCap Avg. Total 
Movement v (pcph) Cm(pcph) Csh (pcph) Delay LOS 

WB L 35 342 ii. 7 C 

WB R 202 999 4 o 5 A 

SB L 202 1240 3.5 A 

Intersection Delay = 1.8 

Delay 
By ~p 

5.3 

1.3 

I 
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HCS: Unsignalized Intersection Release 2.1 Page 1 
**************************************************************** 

File Name ................ DU51 97A.HC0 
- -  

Streets: (N-S) 51st Avenue (E-W) Dusty Lane 
Major Street Direction .... NS 
Length of Time Analyzed... 60 (min) 
Analyst ................... Kirkham Michael 
Date of Analysis .......... 7/16/97 
Other Information ......... 1997 AM Peak Hour-Pk Season-Existing Geometry 

Two-way Stop-controlled Intersection 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
i 

NO. Lanes 
Stop/Yield 
Volumes 
PHF 
Grade 
MC' s (%) 
SU/RV' s (%) 
CV' s (%) 
PCE' s. 

Northbound Southbound Eastbound We stbound 
L T R L T R L T R L T .R 

. . . . . . . . . . . .  i . . . . . . . . . . . .  i . . . . . . . . . . . .  i . . . . . . . .  ~ _  _ _ 

0 I< 0 0> 1 0 0 0 0 I> 0< 0 

355 
.95 

0 
0 
0 
0 

i.I 

N 
15 

.95 

0 
0 
0 

I.i 

20 305 
.95 .95 

0 
0 0 
0 0 
0 0 

1.1 i.i 

N 

i0 15 
.95 .95 

0 
0 0 
0 0 
0 0 

I.i I.I 

Adjustment Factors 

Vehicle Critical Follow-up 
Maneuver Gap (tg) Time (tf) 

Left Turn Major Road 5.00 2.10 
Right Turn Minor Road 5.50 2.60 
Through Traffic Minor Road 6.00 3.30 
Left Turn Minor Road 6.50 3.40 

! 
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WorkSheet for TWSC Intersection 

Step i: RT from Minor Street WB EB 

Conflicting Flows: (~h) 362 
Potential Capacity: (pcph) 908 
Movement Capacity: (pcph) 908 
Prob. of Queue-free State: 0.98 

Step 2: LT from Major Street SB NB 

Conflicting Flows: (vph) 370 
Potential Capacity: (pcph) 1142 
Movement Capacity: (pcph) 1142 
Prob. of Queue-free State: 0.98 
TH Saturation Flow Rate: (pcphpl) 1700 
RT Saturation Flow Rate: (pcphpl) 
Major LT Shared Lane Prob. 
of Queue-free State: 0.97 

Step 4: LT from Minor Street WB EB 

Conflicting Flows: (vph) 688 
Potential Capacity: (pcph) 423 
Major LT, Minor TH 
Impedance Factor: 0.97 

Adjusted Impedance Factor: 0.97 
Capacity Adjustment Factor 
due to Impeding Movements 0.97 

Movement Capacity: (pcph) 412 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ~ . . . . . . . . . . . . . . .  

! 
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**************************************************************** 

Movement 

WB L 

WB R 

SB L 

Intersection Performance Summary 

FlowRate MoveCap SharedCap 
v (pcph) Cm (pcph) Csh (pcph) 

12 412 > 
613 

18 908 > 

Avg.Total 
Delay 

> 

6 . 2  
> 

23 1142 3.2 

Intersection Delay = 0.3 

Delay 
LOS By App 

> 

> 

A 

B 6.2 

0.2' 

I 
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/ 

File Name ................ DU51 97P.HC0 
-- 

Streets: (N-S) 51st Avenue (E-W) Dusty Lane 
Major Street Direction .... NS 
Length of Time Analyzed... 60 (min) 
Analyst ..... .............. Kirkham Michael 
Date of Analysis .......... 7/16/97 
Other Information ......... 1997 PM Peak Hour-Pk Season-Existing Geometry 

Two-way Stop-controlled Intersection 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

No. Lanes 
Stop/Yield 
Volumes 
PHF 
Grade 
MC' s (%) 
SU/RV' s (%) 
CV' s (%) 
PCE' s 

Northbound 
L T R 

0 I< 0 

420 
.95 

0 
0 
0 
0 

i.i 

N 
15 

.95 

0 
0 
0 

i.I 

Southbound Eastbound Westbound 
L T R L T R L T R 

20 
.95 

0 
0 
0 

i.i 

0> I 0 0 0 
N 

425 
.95 

0 0 
0 
0 
0 

i.I 

I> 0< 0 

I0 15 
.95 .95 

0 
0 0 
0 0 
0 0 

i.i 1.1 

Adjustment Factors 

Vehicle Critical Follow-up 
Maneuver Gap (tg) Time (tf) 

Left Turn Major Road 5.00 2.10 
Right Turn Minor Road 5.50 2.60 
Through Traffic Minor Road 6.00 3.30 
Left Turn Minor Road 6.50 3.40 
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WorkSheet for TWSC Intersection 

Step I: RT from Minor Street WB EB 

Conflicting Flows: (vph) 428. 
Potential Capacity: (pcph) 840 
Movement Capacity: (pcph) 840 
Prob. of Queue-free State: 0.98 

Step 2: LT from Major Street SB NB 

Conflicting Flows: (vph) 435 
Potential Capacity: (pcph) 1064 
Movement Capacity: (pcph) 1064 
Prob. of Queue-free State: 0.98 
TH Saturation Flow Rate: (pcphpl) 1700 
RT Saturation Flow Rate: (pcphpl) 
Major LT Shared Lane Prob. 
of Queue-free State: 0.97 

Step 4: LT from Minor Street WB EB 

Conflicting Flows: (vph) 872 
Potential Capacity: (pcph) 331 
Major LT, Minor TH ~ 
Impedance Factor: 0.97 

Adjusted Impedance Factor: , 0.97 
Capacity Adjustment Factor :~ 
due to Impeding Movements 0.97 

Movement Capacity: (pcph) 321 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ~ _ 

I 



I 
I 
I 
I 
I 
| i  ~ 

I 
I 
I 
I 
I 
I 
i 
I 

i 
I 

I 

I 

I 
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HCS: U n s i g n a l i z e d  I n t e r s e c t i o n  R e l e a s e  2 . 1  Page 3 
**************************************************************** 

Movement 

WB L 

WB R 

SB L 

Intersection Performance Summary 

FlowRate MoveCap 
v (pcph) Cm (pcph) 

12 321 > 

18 840 > 

SharedCap Avg. Total 
Csh (pcph) Delay 

510 

LOS 

> > 

7.5 B 
> > 

23 1064 3.5 

Intersection Delay = 0.3 

A 

De lay 
By ~p 

7.5 

0.i 
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File Name ................ ES51 97A.HC0 
Streets: (N-S) 5!st Avenue -- (E-W) Estrella Drive 
Major Street Direction:... NS 
Length Of Time Analyzed... 60 (min) 
Analyst ................... Kirkham Michael 
Date of Analysis .......... 7/16/97 
Other Information ......... 1997 AM Peak Hour-Pk Season-Existing Geometry 

Two-way Stop-controlled Intersection 

I 
! 

I 
I 
! 
! 

I 
! 

! 

! 

! 

! 

No. Lanes 
Stop/Yield 
Volumes 
PHF 
Grade 
MC' s (%) 
SU/RV' s (%) 
CV' s (%) 
PCE' s 

Northbound 
L T R 

0> i< 0 
N 

i0 350 i0 
• 95 .95 .95 

0 
0 0 0 
0 0 0 
0 0 0 

I.I i.i I.i 

Southbound 
L T R 

0> i< 0 
N 

15 315 i0 
• 95 o 95 .95 

0 
0 0 0 
0 0 0 
0 0 0 

I.i 1.1 i.i 

Eastbound 
L T 

0> i< 

Westbound 
R L T R 

. . . .  , . . . . . . . . . . . .  

20 0 5 
.95 .95 .95 

0 
0 0 0 
0 0 0 
0 0 0 

i.I i.I i.i 

0 0> 

5 
.95 .95 

0 
0 
0 

I.i 

i< 0 

0 35 
.95 

0 
0 0 
0 0 
0 0 

I.I i.I 

Adjustment Factors 

Vehicle Critical Follow-up 
Maneuver Gap (tg) Time (tf) 

Left Turn Major Road 5.00 2.10 
Right Turn Minor Road 5.50 2.60 
Through Traffic Minor Road 6.00 3.30 
Left Turn Minor Road 6.50 3.40 

! 
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WorkSheet for TWSC Intersection 
. . . . . . . .  ~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Step I: RT from Minor Street 

Conflicting Flows: (vph) 
Potential Capacity: (pcph) 
Movement Capacity: (pcph) 
Prob. of Queue-free State: 

WB EB 

355 320 
915 953 
915 953 

0.96 0.99 

Step 2: LT from Major Street SB NB 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ~ . . . . . . . . . . . . . . . . . . . . .  

Conflicting Flows: (vph) 360 325 
Potential Capacity: (pcph) 1155 1200 
Movement Capacity: (pcph) I155 1200 
Prob. of Queue-free State: 0.98 0.99 
TH Saturation Flow Rate: (pcphpl) 1700 1700 
RT Saturation Flow Rate: (pcphpl) 1700 1700 
Major LT Shared Lane Prob. 
of. Queue-free State: 0.98 0.99 

Step 3: TH from Minor Street WB EB 

Conflicting Flows: (vph) 705 705 
Potential Capacity: (pcph) 465 465 
Capacity Adjustment Factor 
due to Impeding Movements 0.97 0.97 

Movement Capacity: (pcph) 450 . 450 
Prob. of Queue-free State: 1.00 1.00 

Step 4: LT from Minor Street WB " EB 

Conflicting Flows: (~h) 702 718 
Potential Capacity: (pcph) 415 406 
Major LT, Minor TH 
Impedance Factor: 0.97 0.97 

Adjusted Impedance Factor: 0.97 0.97 
Capacity Adjustment Factor 
due to Impeding Movements 0.97 0.93 

Movement Capacity: (pcph) 402 378 

! 
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Movement 

EB L 

EB R 

WB L 

WB R 

NB L 
SB L 

Intersection Performance 

FlowRate MoveCap 
v (pcph) Cm (pcph) 

23 378 > 

432 
6 953 > 

Summary 

SharedCap 
Csh (pcph) 

Avg. Total 
Delay LOS 

6 402 > > 

787 
41 915 > > 

> > 

8.9 
> > 

4.9 

Delay 
By ~p 

B 8.9 

> 

A 
> 

4.9 

12 1200 3 . 0 A 0 . 1 
18 1155 3.2 A 0.i 

Intersection Delay = 0.6 

I! 
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File Name. ............... ES51 97P.HC0 
-- 

Streets: (N-S) 51st Avenue (E-W) Estrella Drive 
Major Street Direction .... NS 
Length of Time Analyzed... 60 (min) 
Analyst ................... Kirkham Michael 
Date of Analysis .......... 7/16/97 
Other Information ......... 1997 PM Peak Hour-Pk Season-Existing Geometry 

Two-way Stop-controlled Intersection 
~ _ _  

Northbound Southbound Eastbound Westbound 

i 
i 
I 
i 

NO. Lanes 
Stop/Yield 
Vo i ume s 
PHF 
Grade 
MC' s (%) 
SU/RV' s (%) 
CV' s (%) 
PCE' s 

L T R L T R L T R L T R 

0> I< 0 0> i< 0 0> i< 0 0> I< 0 

I0 425 
.95 .95 

0 
0 0 
0 0 
0 0 

1 .I i.I 

N 
I0 

.95 

0 
0 
0 

I.I 

15 450 
.95 .95 

0 
0 0 
0 0 
0 0 

i.i 1.1 

N 
i0 

.95 

0 
0 
0 

I.I 

20 0 5 
.95 .95 .95 

0 
0 0 0 
0 0 0 
0 0 0 

i.I i.I 1.1 

5 0 35 
.95 .95 .95 

0 
0 0 0 
0 0 0 
0 0 0 

I.i i.i I.i 

I 
l 
I 
i 
i 
I 

I 
i 

Adjustment Factors 

Vehicle Critical Follow-up 
Maneuver Gap (tg) Time (tf) 

Left Turn Major Road 5.00 2.10 
Right Turn Minor Road 5.50 2.60 
Through Traffic Minor Road 6.00 3.30 
Left Turn Minor Road 6.50 3.40 

i 
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**************************************************************** 

WorkSheet for TWSC Intersection 

Step I: RT from Minor Street WB EB 

Conflicting Flows: (vph) 430 455 
Potential Capacity: (pcph) 838 814 
Movement Capacity: (pcph) 838 814 
Prob. of Queue-free State: 0.95 0.99 

Step 2: LT from Major Street SB NB 

Conflicting Flows: (vph) 
Potential Capacity: (pcph) 
Movement Capacity: (pcph) 
Prob. of Queue-free State: 
TH Saturation, Flow Rate: (pcphpl) 
RT Saturation Flow Rate: (pcphpl) 
Major LT Shared Lane Prob. 
of Queue-free State: 

435 460 
1064 1035 
1064 1035 
0.98 0.99 
1700 1700 
1700 1700 

0.98 0.98 

Step 3: TH from Minor Street WB EB 

Conflicting Flows: (vph) 915 915 
Potential Capacity: (pcph) 361 361 
Capacity Adjustment Factor 
due to Impeding Movements 0.96 0.96 

Movement Capacity: (pcph) 346 346~ 
Prob. of Queue-free State: 1.00 1.00 

Step 4: LT from Minor Street WB EB ~ 

Conflicting Flows: (vph) 912 928 
Potential Capacity: (pcph) 314 307 
Major LT, Minor TH 
Impedance Factor: 0.96 0.96 

Adjusted Impedance Factor: 0.97 0.97 
Capacity Adjustment Factor 
due to Impeding Movements 0.96 0.92 

Movement Capacity: (pcph) 302 283 
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**************************************************************** 

Intersection Performance Summary 

FlowRate MoveCap 
v (pcph) Cm (pcph) 

EB L 23 283 > 

EB R 6 814 > 

WB L 6 302 > 

WB R, 41 838 > 

NB L 12 1035 
SB L 18 1064 

Delay 
Movement By App 

SharedCap Avg. Total 
Csh (pcph) Delay LOS 

> > 

327 12.1 c 
> > 

12.1 

> > 

683 5.7 B 5.7 
> > 

Intersection Delay = 

3.5 A 0.I 
3.4 A 0.i 

0.6 

i 



! 
! 

I 

I 
! 

! 

Center For Microcomputers In Transportation 
HCS: Unsignalized Intersection Release 2.1 Page 1 
W~W W W WWWW*WW*** W W W * W W ~ W W W * W W W W W W * W W W W W W W W W * * W W W * * * *  W W * * * * W * W W W W ~  

File Name ................ EL5i 97A.HC0 -- 

Streets: (N-S) 51st Avenue 
Major Street Direction .... NS 
Length of Time Analyzed... 60 (min) 
Analyst ................... Kirkham Michael 
Date of Analysis .......... 6/23/97 
Other Information ......... 1997 Peak Season - 

(E-W) Elliot Road 

(7-9:00 AM) with Casino 

Two-way Stop-controlled Intersection 

I 
I 
I 
I 

No. Lanes 
Stop/Yield 
Volumes 
PHF 
Grade 
MC' s (%) 
SU/RV' s (%) 
CV's (%) 
PCE' s 

Northbound 
L T R 

0> i< 0 
N 

5 370 5 
.89 .89 .89 

0 
0 0 0 
0 0 0 

13 13 13 
i.I i.I I.i 

Southbound 
L T R 

0> i< 0 
N 

0 315 5 
.89 .89 .89 

0 
0 0 
0 0 

13 13 
i.i i.i 

Eastbound 
L T R 

0> I< 0 

5 5 
.89 .89 

0 
0 0 0 
0 0 0 

13 13 13 
I.I i.I I.I 

I0 
.89 

0 
0 

13 
i.I 

Westbound 
L T R 

0> i< 0 

5 5 5 
.89 .89 .89 

0 
0 0 0 
0 0 0 

13 13 13 
I.I I.i i.i 

i 

I 

i 
! 

Adjustment Factors 

Vehicle Critical Follow-up 
Maneuver Gap (tg) Time (tf) 

Left Turn Major Road 5.00 2.10 
Right Turn Minor Road 5;50 2.60 
Through Traffic Minor Road 6.00 3.30 
Left Turn Minor Road 6.50 3.40 

! 

i 
! 

i 
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WorkSheet for TWSC Intersection 

Step I: RT from Minor Street WB EB 

Conflicting Flows: (vph) 372 318 
Potential Capacity: (pcph) 897 955 
Movement Capacity: (pcph) 897 955 
Prob. of Queue-free State: 0.99 0.99 
. . . . . .  ~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Step 2: LT from Major Street SB NB 

Conflicting Flows: (~h) 375 320 
Potential Capacity: (pcph) 1136 1207 
Movement Capacity: (pcph) 1136 1207 
Prob. of Queue-free State: 1.00 0.99 
TH Saturation Flow Rate: (pcphpl) .1700 1700 
RT Saturation Flow Rate: (pcp~l) 1700 1700 
Major LT Shared Lane Prob. 
of Queue-free State: 1.00 0.99 

Step 3: TH from Minor Street WB EB 

Conflicting Flows: (vph) 698 698 
Potential Capacity: (pcph) 469 469 
Capacity Adjustment Factor 
due to Impeding Movements 0.99 0~99 

Movement Capacity: (pcph) 465 465 
Prob. of Queue-free State: 0.98 : ~ 0.98 

Step 4: LT from Minor Street WB EB ~ 

Conflicting Flows: (vph) 702 700 
Potential Capacity: (pcph) 415 416 
Major LT, Minor TH 
Impedance Factor: 0.98 0o98 

Adjusted Impedance Factor: 0.98 0.98 
Capacity Adjustment .Factor 
due to Impeding Movements 0.97 0.97 

Movement Capacity: (pcph) 403 406 

i 
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Intersection Performance Summary 

FlowRate MoveCap SharedCap Avg. Total 
Movement v (pcph) Cm (pcph) Csh (pcph) Delay LOS 

EB L 7 406 > > > 

EB T 7 465 > 580 > 6.5 > B 
EB R 12 955 > > > 

WB L 7 403 > > > 

WB T 7 465 > 522 > 7.2 > B 
WB R 7 897 > > > 

NB L 7 1207 3.0 A 

Intersection Delay = 0.3 

Delay 

By~p 

6.5 

7.2 

0.0 

i 
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File Name ................ EL51 97P.HC0 
- -  

Streets: (N-S) 51st Avenue (E-W) Elliot Road 
Major Street Direction .... NS 
Length of Time Analyzed... 60 (min) 
Analyst ................... Kirkham Michael 
Date of Analysis .......... 6/23/97 
Other Information ......... 1997 Peak Season - (4-6:00 PM) with Casino 

Two-way Stop-controlled Intersection 

No. Lanes 
Stop/Yield 
Volumes 
PHF 
Grade 
MC' s (%) 
SU/RV' s (%) 
CV' s (%) 
PCE' s 

_ _ ~ ! r ~ ! u ~ _ ~  I _ _ ~!u~O_TU~_~ . . . .  ! a ~ ! u ~ _ ~ , -  _~!s~!n~_ _~ 

0> 1< ~J 0> 1< 0 0> 1< 0 0> I< 0 

i0 410 0 
.89 .89 .89 

0 
0 0 0 
0 0 0 
8 8 8 

I.i i.i I.I 

5 480 
.89 .89 

0 
0 0 
0 0 
8 8 

i.i I.i 

N 
5 

.89 

0 
0 
8 

i.i 

0 5 i0 
.89 .89 .89 

0 
0 0 0 
0 0 0 
8 8 8 

i.i i.I i.i 
-- 

0 0 5 
.89 .89 .89 

0 
0 0 0 
0 0 0 
8 8 8 

i.i I.i 1.1 

Adjustment Factors 

Vehicle Critical Follow-up 
Maneuver Gap (tg) Time (tf) 

Left Turn Major Road 5.00 2.10 
Right Turn Minor Road 5.50 2.60 
Through Traffic Minor Road 6.00 3.30 
Left Turn Minor Road 6.50 3.40 

i 
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WorkSheet for TWSC Intersection 

Step i: RT from Minor Street WB EB 

Conflicting Flows: (vph) 410 482 
Potential Capacity: (pcph) 858 789 
Movement Capacity: (pcph) 858 789 
Prob. of Queue-free State: 0.99 0.98 

Step 2: LT from Major Street SB NB 

Conflicting Flows: (vph) 410 
Potential Capacity: (pcph) 1093 
Movement Capacity: (pcph) 1093 
Prob. of Queue-free State: 0.99 
TH Saturation Flow Rate: (pcphpl) 1700 
RT Saturation Flow Rate: (pcphpl) 1700 
Major LT Shared Lane Prob. 
of Queue-free State: 0.99 

Step 3: TH from Minor Street WB 

485 
1007 
1007 
0.99 
1700 
1700 

0.98 

EB 

Conflicting Flows: (vph) 910 
Potential Capacity: (pcph) 363 
Capacity Adjustment Factor 
due to Impeding Movements 0.97 

Movement Capacity: (pcph) 353 
Prob. of Queue-free State: . 1.00 

. . . . . . . . .  ~ _ 

9O8 
364 

0.97 ~ 
~ . 354. i~.. 

0.98 

Step 4: LT from Minor Street WB EB 

Conflicting Flows: (vph) 915 910 
Potential Capacity: (pcph) 313 315 
Major LT, Minor TH 
Impedance Factor: 0.95 0.97 

Adjusted Impedance Factor: 0.96 0.98 
Capacity Adjustment Factor 
due to Impeding Movements 0.95 0.97 

Movement Capacity: (pcph) 297 306 

! 
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HCS: U n s i g n a l i z e d  I n t e r s e c t i o n  R e l e a s e  2 . 1  Page  3 
**************************************************************** 

Movement 

EB T 
EB R 

WB R 

NB L 
SB L 

Intersection Performance Summary 

FlowRate MoveCap SharedCap 
v (pcph) Cm (pcph) Csh (pcph) 

7 354 > 
12 789 > 543 

~g. Total 
Delay LOS 

. . . . . . . . . . . . . .  ~ - _ _ 

> > 

> 6.9 > B 

> 4.2 > A 

3.6 A 
3.3 A 

7 858 > 858 

12 
7 

1007 
1093 

Intersection Delay = 0.2 

Delay 
By ~p 

6.9 

0.I 
0.0 

! 



i 
i 
i 
I 
I 

Center For Microcomputers In Transportation 
HCS: Unsignalized Intersection Release 2.1 Page 1 
**************************************************************** 

File Name ................ DO51 97A.HC0 
Streets: (N-S) 51st Avenue -- (E-W) Dobbins Road 
Analyst ................... Kirkham Michael 
Date of Analysis .......... 6/23/97 
Other Information ......... 1997 AM Peak Hour-Pk Season-Existing Geometry 

All-way Stop-controlled Intersection 

I 
I 
I 

No. Lanes 
Volumes 
PHF 
Grade 
MC' s (%) 
SU/RV' s (%) 
CV' s (%) 
PCE' s 

Northbound 
L T R 

0 1 1 < 

15 310 55 
.89 .89 .89 

0 
0 0 0 
0 0 0 

13 13 .13 
i.i i.i i.i 

Southbound 
L T R 

---~ ---I< .... 0- 
35 280 5 
.89 .89 .89 

0 
0 0 0 
0 0 0 

13 13 13 
i.I i.i I.I 

Eastbound Westbound 
L T R L T R 

0> I< 0 
15 45 15 
.89 .89 .89 

0 
0 0 0 
0 0 0 

13 13 13 
i.I I.I I.i 

0> i< 0 
50 35 50 

.89 .89 .89 
0 

0 0 0 
0 0 0 

13 13 13 
I.i i.I i.I 

I 
I 
I 
I 
I 
I 
I 
I 
i 
i 
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Volume Summary and Capacity Analysis WorkSheet 
. . . . . . . . . . . . . . . . . . . . . . . . .  ~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NB - S B  EB WB 

LT Flow Rate 17 39 17 56 
RT Flow Rate 62 6 17 56 
Approach Flow Rate 427 360 85 151 
Proportion LT 0.04 0.ii 0.20 0.37 
Proportion RT 0.15 0.02 0.20 0.37 
Opposing Approach Flow Rate 360 427 151 85 
Conflicting Approaches Flow Rate 236 236 787 787 
Proportion, Subject Approach Flow Rate 0.42 0.35 0.08 0.15 
Proportion, Opposing Approach Flow Rate 0.35 0.42 0.15 0.08 
Lanes on Subject Approach 2 2 1 .I 
Lanes on Opposing Approach 2 2 1 1 
LT, Opposing Approach 39 17 56 17 
RT, Opposing Approach . 6 62 56 17 
LT, Conflicting Approaches 73 73 56 56 
RT, Conflicting Approaches 73 73 68 68 
Proportion LT, Opposing Approach 0.II .0- 04 0.37 0.20 
Proportion RT, Opposing Approach 0.02 0.15 0.37 0.20 
Proportion LT, Conflicting Approaches 0.31 0.31 0.07 0.07 
Proportion RT, Conflicting Approaches 0.31 0.31 0.09 0.09 
Approach Capacity 835 861 254 290 

i 
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Intersection Performance Summary 

Approach Approach V/C 
Movement Flow Rate Capacity Ratio 

NB 427 835 0 . 51 
SB 360 861 0 . 42 
EB 85 254 0.33 
WB 151 290 0 . 52 

Average 
Total Delay 

7.0 
4.9 " 
3.6 
7.2 

Intersection Delay = 6.00 
Level of Service (Intersection) = B 

LOS 

B 
A 
A 
B 

! 
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File Name ................ DO51 97P.HC0 
-- 

Streets: (N-S) 51st Avenue (E-W) Dobbins Road 
Analyst ................... Kirkham Michael 
Date of Analysis .......... 6/23/97 
Other Information ......... 1997 PM Peak~Hour-Pk Season-Existing Geometry 

All-way Stop-controlled Intersection 
~ - -  

Northbound Southbound Eastbound Westbound 
L T R L T R L T R L T R 

No. Lanes 
Volumes 
PHF 
Grade 
MC' s (%) 
SU/RV's (% 
.CV' s (%) 
PCE' s 

1 i< 0 
15 370 25 

.89 .89 .89 
0 

0 0 0 
0 0 0 
8 8 8 

i.I I.i I.I 

1 I< 0 
30 415 i0 

.89 .89 .89 
0 

0 0 0 
0 0 0 
8 8 8 

I.i i.i i.I 

0> i< 0 
i0 30 20 
.89 .89 .89 

0 
0 0 0 
0 0 0 
8 8 8 

i.i i.i i.i 

0> I< 0 
35 35 30 
.89 .89 .89 

0 
0 0 0 
0 0 -0 
8 8 8 

1.1 i.i 1.1 

I 
I 
I 
I 
I 
I 
I 
I 
i 
I 
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Volume Summary and Capacity Analysis WorkSheet 

NB SB EB WB 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ~ .... ~ . . . . . . . . . . . . . . . . .  

LT Flow Rate 17 34 II 39 
RT Flow Rate 28 Ii 22 34 
Approach Flow Rate 461 511 67 112 
Proportion LT 0.04 0.07 0.16 0.35 
Proportion RT 0.06 0.02 0.33 0.30 
Opposing Approach Flow Rate 511 461 112 67 
Conflicting Approaches Flow Rate 179 179 972 972 
Proportion, Subject Approach Flow Rate 0.40 0.44 0.06 0.I0 
Proportion, Opposing Approach Flow Rate 0.44 0.40 0.I0 0.06 
Lanes on Subject Approach 2 2 1 -i 
Lanes on Opposing Approach 2 2 1 1 
LT, Opposing Approach 34 17 39 ii 
RT, Opposing Approach ii 28 34 22 
LT, Conflicting Approaches 50 50 51 51 
RT, Conflicting Approaches 56 56 39 39 
Proportion LT, Opposing Approach 0.07 0.04 0.35 0.16 
Proportion RT, Opposing Approach 0.02 0.06 0.30 0.33 
Proportion LT, Conflicting Approaches 0.28 0.28 0.05 0.05 
Proportion RT, Conflicting Approaches 0.31 0.31 0.04 0.04 
Approach Capacity 906 935 179 251 

! 
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Intersection Performance Summary 

Approach Approach V/C Average 
Movement Flow Rate Capacity Ratio Total Delay 

NB 461 906 0.51 6.9 
SB 511 935 0 . 55 8 . 0 
EB 67 179 0.37 4.2 
WB 112 251 0 . 45 5 . 5 

Intersection Delay = 7.08 
Level of Service (Intersection) = B 

LOS 

B 
B 
A 
B 

I 
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File Name ................ BA51 ~ 97A.HC0 • 
- -  

Streets: (N-S) 51st Avenue 
Analyst ................... Kirkham Michael 
Date of Analysis .......... 6/23/97 
Other Information ......... 1997 Peak Season - 

(E-W) Baseline Road. 

(7-9:00 AM) with Casino 

All-way Stop-controlled Intersection 
---- 

i 
I 
I 
I 
i 
I 
I 
I 
I 
I 
I 
I 
I 

No. Lanes 
Volumes 
PHF 
Grade 
MC' s (%) 
SU/RV' s (%) 
CV' s (%) 
PCE' s 

Northbound 
L T R 

1 i< 0 
30 350 60 
.89 .89 .89 

0 
0 0 0 
0 0 0 
0 0 0 

i.i i.I i.i 

Southbound Eastbound Westbound 
L T R L T R L T R 

. . . . . . . . . .  .---- ~ . . . . . . . . . . . .  ~ . . . . . . . . . . . .  

1 i< 0 
75 275 30 
.89 .89 .89 

0 
0 0 0 
0 0 0 
0 0 0 

I.i I.I I.I 

1 I< 0 
35 120 40 
.89 .89 .89 

0 
0 0 0 
0 0 0 
0 0 0 

i.i i.I I.i 

1 i< 0 
35 70 50 

.89 .89 .89 
0 

0 0 0 
0 0 0 
0 0 0 

1.1 i.I I.i 

I 



I 
I 
I 
I 
I 
I 
I, 
I 
I 
I 
I 
I 
I 
i 
/ 

I 
I 
i 

Center For Microcomputers In Transportation 
HCS: Unsignalized Intersection Release 2.1 Page 2 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ~ . . . . . . .  

Volume Summary and C a p a c i t y  ~ a l y s i s  WorkShee t  

NB SB EB WB 

LT Flow Rate 34 84 39 39 
RT Flow Rate 67 34 45 56 
Approach Flow Rate 494 427 219 174 
Proportion LT 0.07 0.20 0.18 0.22 
Proportion RT 0.14 0.08 0.21 0.32 
Opposing Approach Flow Rate 427 494 174 219 
Conflicting Approaches Flow Rate 393 393 921 921 
Proportion, Subject Approach Flow Rate 0.38 0.32 0.17 0.13 
Proportion, Opposing Approach Flow Rate 0.32 0.38 0.13 0.17 
Lanes on Subject Approach 2 2 2 .2 
Lanes on Opposing Approach 2 2 2 2 
LT, Opposing Approach 84 34 39 39 
RT, Opposing Approach 34 67 56 45 
LT, Conflicting Approaches 78 78 " I18 118 
RT, Conflicting Approaches i01 i01 i01 I01 
Proportion LT, Opposing Approach 0.20 0.07 0.22 0.18 
Proportion RT, Opposing Approach 0.08 0.14 0.32 0.21 
Proportion LT, Conflicting Approaches 0.20 0.20 0.13 0.13 
Proportion RT, Conflicting Approaches 0.26 0.26 0.ii 0.ii 
Approach Capacity 778 812 451 431 

i 
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Intersection Performance Summary 

Approach Approach V/C Average 
Movement Flow Rate Capacity Ratio Total Delay 

NB 494 778 0.64 ii. 2 
SB 427 812 0 . 53 7 . 4 
EB 219 451 0.49 6 . 3 
WB 174 431 0.40 4.6 

Intersection Delay = 8.26 
Level of Service (Intersection) = B 

LOS 

C 
B 
B 
A 
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File Name ................ BA51 97P.HC0 
-- 

Streets: (N-S) 51st Avenue (E-W) Baseline Road 
Analyst ................... Kirkham ~ Michael 
Date of Analysis .......... 6/23/97 
Other Information ......... 1997 Peak Season - (4-6:00 PM) with Casino 

All-way Stop-controlled Intersection 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Northbound Southbound Eastbound Westbound 
L ,T R L T R L T R L T R 

. . . . . . . . . . . .  , . . . . . . . . . . . .  , . . . . . . . . . . . .  , . . . . . . . . . . . .  

No. Lanes 
Vo i ume s 
PHF 
Grade 
MC' s (%) 
SU/RV' s (%) 
CV' s (%) 
PCE' s 

1 
30 

.89 

0 
0 
0 

i.i 

i< 0 
365 45 
.89 .89 

0 
0 0 
0 0 
0 0 

I.i i.I 

1 i< 0 
75 410 60 
.89 .89 .89 

0 
0 0 0 
0 0 0 
0 0 0 

I.i i.I I.i 

1 
35 
.89 

0 
0 
0 

i.i 

i< 0 1 
80 45 50 

.89 .89 .89 
0 
0 0 0 
0 0 0 
0 0 0 

i.i i.I I~I 

i< 0 
ii0 60 
.89 .89 

0 
0 0 
0 0 
0 0 

I.I I.i 



! 
! 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
,i 

Center For Microcomputers In Transportation 
HCS: Unsignalized Intersection Release 2.1 Page 2- 
WW~WWW*WWW*WW*W*****WW***~W*WWW*WWWWW*W~WW~WW~WWW~WWWW~WWW*WW 

Volume Summary and Capacity Analysis WorkSheet 

NB 

LT Flow Rate 34 
RT Flow Rate 51 
Approach Flow Rate 495 
Proportion LT 0.07 
Proportion RT 0.i0 
Opposing Approach Flow Rate 612 
Conflicting Approaches Flow Rate 427 
Proportion, Subject Approach Flow Rate 0.32 
Proportion, Opposing Approach Flow Rate 0.40 
Lanes on Subject Approach 2 
Lanes on Opposing Approach 2 
LT, Opposing Approach 84 
RT, Opposing Approach 67 
LT, Conflicting Approaches 95 
RT, Conflicting Approaches 118 
Proportion LT, Opposing Approach 0.14 
Proportion RT, Opposing Approach 0.ii 
Proportion LT, Conflicting Approaches 0.22 
Proportion RT, Conflicting Approaches 0.28 
Approach Capacity 799 

SB EB WB 

84 39 56 
67 51 67 

612 180 247 
0.14 0.22 0.23 
0.Ii 0.28 0.27 
495 247 180 
427 1107 1107 

0.40 0.12 0.16 
0 . 32 0 . 16 0 . 12 

2 2 2 
2 2 2 

34 56 39 
51 67 51 
95 118 118 

118 118 118 
0.07 0.23 0.22 
0.i0 0.27 0.28 
0.22 0.II 0.II 
0.28 0.ii 0.Ii 
841 416 435 

I 
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Intersection Performance Summary 

Approach Approach V/C 
Movement Flow Rate Capacity Ratio 

NB 495 799 0.62 
SB 612 841 0.73 
EB * * * 

WB * * * 

Average 
Total Delay 

I0.5 
1 5 . 9  

* 

* 

Intersection Delay = * 
Level of Service (Intersection) = 

*The range limits on this approach exceed the maximum. 

LOS 

C 
C 
* 

* 
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! 
HCM: SIGNALIZED INTERSECTION SUMMARY Version 2.4a 

Kirkham, Michael & Associates 
---- -- 

07-17-1997 

! 
Streets: (E-W) Southern Avenue (N-S) 51st Avenue 
Analyst: Kirkham Michael File Name: SO51 97A.HC9 
Area Type: Other 6-23-97 AM Peak- 
Comment: 1997 Pk Season with Casino-Existing Geometry 

! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 

No. Lanes 
Vo i ume s 
Lane Width 
RTOR Vols 
Lost Time 

Eastbound 
L T R 

1 1 < 
20 • 75 i0 

12.0 12.0 
0 

3.00 3.00 3.00 

Westbound 
L T R 

1 1 < 
20 35 65 

12.0 12.0 
0 

3.00 3.00 3.00 

Northbound 
L T R 

. . . . . . . . .  ~ - - _  

1 1 < 
i0 365 20 

12.0 12.0 
0 

3 . 0 0  3 . 0 0  3 . 0 0  

Southbound 
L T R 

1 1 1 
115 325 i0 

12.0 12.0 12.0 
0 

3 . 0 0  3 . 0 0  3 . 0 0  

Phase Combination 1 
EB Left * 

Thru * 
Right * 
Peds * 

WB Left * 
Thru * 
Right * 
Peds * 

NB Right 
SB Right 
Green 
YelIow/AR 
Cycle Length: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  T . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Signal Operations 
2 3 4 5 6 7 8 

NB Left * 
Thru * 
Right * 
Peds * 

SB Left * 
Thru * 
Right * 
Peds * 

EB Right 
WB . Right 

30.0A Green 52.0A 
4.0 Yellow/AR 4.0 

90 secs Phase combination order: #I #5 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ~ . . . . . . . . . . . . . . . . . . . . .  

Intersection Performance Summary 

EB 

WB 

NB 

SB 

Lane Group : Adj Sat 
Mvmts Cap Flow 

L 397 1154 
TR 569 1651 
L 422 1226 
TR 523 1517 
L 356 605 
TR 983 1669 
L 282 479 
T 990 1681 
R 842 1429 

v/c 
Ratio 

0 055 
0 167 
0 052 
0 214 
0 031 
0 440 
0 457 
0 369 
0 013 

Intersection Delay = 

g / c  
Ratio 

0 344 
0 344 
0 344 
0 344 
0 589 
0 589 
0 589 
0 589 
0 589 
8 

Delay 

12 .7 
13 3 
12 7 
13 5 
5 0 
6 8 
7 6 
6 4 
5 0 

1 sec/veh Intersection LOS = B 

LOS 

B 

B 

B 

B 

A 

B 
B 

B 

A 

Approach: 
Delay LOS 

13.2 B 

13.4 B 

6.8 B 

6.7 B 

Lost Time/Cycle, L = 6.0 sec Critical v/c(x) = 0.368 

! 
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HCM: SIGNALIZED INTERSECTION SUMMARY Version 2.4a 07-17-1997 
Kirkham, Michael & Associates 

~ . . . . . . .  ~______-- . . . . . . .  .____~____~-- . . . .  

Streets: (E-W) Southern Avenue (N-S) 51st Avenue 
Analyst: Kirkham Michael File Name: SO51 97P.HC9 
Area Type: Other 6-23-97 .PM Peak- 
Comment: 1997 Pk Season with Casino-Existing Geometry 
- - - - _  

I 
I 

I 
I 
I 
I 
i 
I 
i, 

I 
i 
I 
i 
i 

No. Lanes 
Volumes 
Lane Width 
RTOR Vols 
Lost Time 

Eastbound 
L T R 

1 1 < 
20 40 15 

12.0 12.0 

0 
3.00 3.00 3.00 

Westbound 
L T R 

1 1 < 
35 115 90 

12.0 12.0 
0 

3.00 3.00 3.00 

Phase Combination 1 
EB Left * 

Thru * 
Right * 
Peds * 

WB Left * 
Thru * 
Right * 
Peds * 

NB Right 
SB Right 
Green 30.0A 
Yellow/AR 4.0 
Cycle Length: 90 secs 

Northbound 
L T R 

1 1 < 
15 390 25 

12.0 12.0 
0 

w 

Southbound 
L T R 

1 1 1 
90 475 20 

12.0 12.0 12.0 

0 
3.00 3.00 3.00 3.00 3.00 3.00 

6 

Signal Operations 
2 3 4 5 

NB Le f t * 
Thru * 
Right * 
Peds * 

SB Left * 
Thru * 
Right * 
Peds * 

EB Right 
WB Right 
Green 52.0A 
Yellow/AR 4.0 

Phase combinatlon order: #I #5 

7 8 

Intersection Delay = 
Lost Time/Cycle, L = 6.0 sec Critical v/c(x) = 0.475 

12.9 
13 0 
12 9 
14 8 
5 2 
6 9 
6 9 
7 4 
5 0 

Approach : 
LOS Delay LOS 

B 12.9 . B 

B 

B 14.5 B 
B 

B 6.9 B 
B 

B 7.3 B 
B 

A 
8 sec/veh Intersection LOS = B 

EB L 270 784 
TR 581 1688 " 

WB L ' 484 1406 
TR 566 1643 

NB L 197 335 
TR 1026 1743 

SB L 256 434 
T 1036 1759 
R 880 1495 

0 081! 
0 107 
0 081 
0 406 
0 086 
0 454 
0 395 
0 516 
0 025 

0.344 
0 344 
0 344 
0 344 
0 589 
0 589 
0 589 
0 589 
0 589 
8 

Lane Group : 
Mvmt s Cap 

Intersection Performance Summary 
Adj Sat v/c g/C 

Flow Ratio Ratio Delay 

................. • ,L .................................................... 
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Center For Microcomputers In Transportation 
HCS: Unsignalized Intersection Release 2.1 Page 1 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

• 

File Name ................ BR51 97A.HC0 
-- 

Streets: (N-S) 51st Avenue 
Major Street Direction .... NS 
Length of Time Analyzed... 60 (min) 
Analyst ................... Kirkham Michael 
Date of Analysis .......... 6/23/97 
Other Information ......... 1997 Peak Season - 

(E-W) Broadway Road 

(7-9:00 AM) with Casino 

Two-way Stop-controlled Intersection 

I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
! 

I 

i 

No. Lanes 
Stop/Yield 
Volumes 
PHF 
Grade 
MC' s (%) 
SU/RV' s (%) 
CV' s (%) 
PCE' s 

Northbound 
L T R 

1 1 0 
N 

30 435 
.89 .89 

0 
0 0 
0 0 

13 13 
1.13 1.13 

m ~ _  

Southbound Eastbound Westbound 
L T R L T R L T R 

. . . . . . . . . . . .  ~ . . . . . . . . . . . .  ~ . . . . . . . . . . . .  

0 i< 0 
N 

385 20 
.89 .89 

0 
0 0 
0 0 

13 13 
1.13 1.13 

i 0 I 

50 70 
.89 .89 

0 
0 0 
0 0 

13 13 
1.13 1.13 

0 0 0 

0 

Adjustment Factors 

Vehicle Critical Fol low-up 
Maneuver Gap (tg) Time (tf) 

Left Turn Major Road 5.00 2.10 
Right • Turn Minor Road 5.50 2.60 
Through Traffic Minor Road 6.00 3.30 
Left Turn Minor Road 6.50 3.40 
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Center For Microcomputers In Transportation 
HCS******: Unsignalized***** ********Intersec**********t ion*******Rel***ease** 2,**. I************** ~ ,  ,2 

WorkSheet for TWSC Intersection 

Step I: RT from Minor Street WB EB 

Conflicting Flows: (vph) 395 
Potential Capacity: (pcph) 873 
Movement Capacity: (pcph) 873 
Prob. of Queue-fret State: 0.90 

Step 2: LT from Major Street SB NB 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ~ _ _ _  

Conflicting Flows: (vph) 405 
Potential Capacity: (pcph) 1099 
Movement Capacity: (pcph) 1099 
Prob. of Queue-free State: 0.97 

Step 4: LT from Minor Street WB EB 

Conflicting Flows: (vph) 860 
Potential Capacity: (pcph) 336 
Major LT, Minor TH 
Impedance Factor: 0.97 

Adjusted Impedance Factor: 0.97 
Capacity Adjustment Factor 
due to Impeding Movements 

Movement Capacity: (pcph) 
0.97. 
324. 
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HCS: Unsignalized Intersection Release 2.1 Page 3 
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Intersection Performance Summary 

FlowRate MoveCap Sharedcap Avg. Total 
Movement V (pcph) Cm (pcph) Csh (pcph) Delay 

...... ~ ..... 

EB L 63 324 13 . 8 C 

EB R 89 873 4.6 A 

NB L 38 1099 3 . 4 A 

Intersection Delay = 1.4 

LOS 
De i ay 
By ~p 

10.2 

0.2 

i 
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File Name ................ BR51 97P.HC0 
Streets: (N-S) 51st Avenue (E-W) Broadway Road 
Major Street Direction .... NS 
Length of Time Analyzed... 60 (min) 
Analyst ............ ; ...... Kirkham Michael 
Date of Analysis.~ ......... 6/23/97 

Other Information ......... 1997 Peak Season - (4-6:00 PM) with Casino 

Two-way Stop-controlled Intersection 
-- 

No. Lanes 
Stop/Yield 
Volume s 
PHF 
Grade 
MC' s (%) 
SU/RV' s (%) 
CV' s (%) 
PCE' s 

Northbound 
L T R 

1 1 0 
N 

40 485 
.89 .89 

0 
0 0 
0 0 
8 8 

1.08 1.08 

Southbound 
L T R 

0 " i< 0 
N 

580 35 
.89 .89 

0 
0 0 
0 0 
8 8 

1.08 1.08 

Eastbound 
L T R 

1 0 1 

15 35 
.89 .89 

0 
0 0 
0 0 
8 8 

1.08 1.08 

Westbound 
L T 

---- 

Adjustment Factors 

R 

0 0 0 

Vehicle 
Maneuver 

Critical 
~ Gap (tg) 

Follow-up 
Time (tf) 

Left Turn Major Road 
Right Turn Minor Road 
Through Traffic Minor Road 
Left Turn Minor Road 

5.00 2.10 
5.50 2.60 
6.00 3.30 
6.50 3.40 



! 

i 
! 

i 
! 
! 
! 

i 
I 
! 
! 
i 
! 

i 
i 
I 
I 
! 

i 

Center For Microcomputers In Transportation 
HCS: Unsignalized Intersection Release 2.1 Page 2 
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WorkSheet for TWSC Intersection 

Step I: RT from Minor Street WB 

Conflicting Flows: (vph) 
Potential Capacity: (pcph) 
Movement Capacity: (pcph) 
Prob. of Queue-free State: 

EB 

598 
689 
689 

0.94 

Step 2: LT from Major Street SB NB 

Conflicting Flows: (vph) 
Potential Capacity: (pcph) 
Movement Capacity: (pcph) 
Prob. of Queue-free State: 

Step 4: LT from Minor Street WB 

Conflicting Flows: (vph) 
Potential Capacity: (pcph) 
Major LT, Minor TH 
Impedance Factor: 

Adjusted Impedance Factor: .. 
Capacity Adjustment Factor 
due to Impeding Movements .. 

Movement Capacity: (pcph) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ~ . . . . . . . . . . . . . . . .  

615 
873 
873 

0.94 

EB 

1122 
237 

0.94 
0.94 

0.94 
2 2 4  
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**************************************************************** 

Intersection 

FlowRate MoveCap 
Movement v (pcph) Cm (pcph) 

EB L 18 224 

EB R 42 689 

NB L 49 873 

Intersection Delay = 

Performance Su~a~ 

SharedCap ~ g .  To ta l  
Csh (pcph) Delay LOS 

17.5 C 

5.6 B 

4.4 A 

0.7 

Delay 
By ~p 

i0.2 

0.3 

I 
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Center For Microcomputers In Transportation 
HCS: Unsignalized Intersection Release 2.1 Page 1 
**************************************************************** 

File Name ................ PE51 00A.HC0 
Streets: (N-S) 51st Avenue -- (E-W) Pecos Road 
Major Street Direction .... NS 
Length of Time Analyzed... 60 (min) 
Analyst ................... Kirkham Michael 
Date of Analysis .......... 7/16/97 

Other Information ...... ... 2000 AM Peak Hour-Pk Season-Existing Geometry 

Two-way Stop-controlled Intersection 

Northbound SouthboUnd Eastbound Westbound 

I 
I 
I 
I 
I 
I 
I 
! 
! 
! 
! 

I 

I 

NO. Lanes 
Stop/Yield 
Volumes 
PHF 
Grade 
MC' s (%) 
SU/RV' s (%) 
CV' s (%) 
PCE' s 

L T R 

0> i< 0 
N 

I0 250 15 
.95 .95 .95 

0 
0 0 0 
0 0 0 
0 0 0 

i.i I.i i.i 

L T R 

0> I< 0 
N 

15 295 5 
.95 .95 .95 

0 
0 0 0 
0 0 0 
0 0 0 

I.I I.I I.i 

L T R 

0> i< 0 

15 0 0 
• 95 .95 .95 

0 
0 0 0 
0 0 0 
0 0 0 

i.i i.i 1.1 

L T R 

0> i< 0 

i0 0 25 
• 95 .95 .95 

0 
0 0 0 
0 0 0 
0 0 0 

i.I i.i I.i 

Adjustment Factors 

Vehicle Critical Follow-up 
Maneuver Gap (tg) Time (tf) 

Left-------Turn-Major-Road-- ----- ---- ................................................ 5.00 2.10 
Right Turn Minor Road 5.50 2.60 
Through Traffic Minor Road 6.00 3.30 
Left Turn Minor Road 6.50 3.40 
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* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

WorkSheet for TWSC Intersection 

Step i: RT from Minor Street WB EB 

Conflicting Flows: (vph) 258 
Potential Capacity: (pcph) 1025 
Movement Capacity: (pcph) 1025 
Prob. of Queue-free State: 0.97 

Step 2: LT from Major Street SB 

298 
978 
978 

1.00 

NB 

Conflicting Flows: (~h) 265 300 
Potential Capacity: (pcph) 1282 1233 
Movement Capacity: (pcph) 1282 1233 
Prob. of Queue-free State: 0.99 0.99 
TH Saturation Flow Rate: (pcp~l) 1700 1700 
RT Saturation Flow Rate: (pcphpl) 1700 1700 
.Major LT Shared Lane Prob. 
of Queue-free State: 0.98 0.99 

Step 3: TH from Minor Street WB EB 

Conflicting Flows: (~h) 582 588 
Potential Capacity: (pcph) 540 536 
Capacity Adjustment Factor 
due to Impeding Movements 0.97 0.97 

Movement Capacity: (pcph) 524 520 
Prob. of Queue-free State: 1.00 i.00 

Step 4: LT from Minor Street ~ EB 

Conflicting Flows: (~h) 580 592 
Potential Capacity: (pcph) 489 481 
Major LT, Minor TH 
Impedance Factor: 0.97 0.97 

Adjusted Impedance Factor: 0.98 0.98 
Capacity Adjustment Factor 
due to Impeding Movements 0.98 0.95 

Movement Capacity: (pcph) 478 457 

! 
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Center For Microcomputers In Transportation 
HCS: Unsignalized Intersection Release 2.1 Page 3 
**************************************************************** 

Intersection Performance Summary 

FlowRate MoveCap SharedCap ,-Avg. Total 
Movement v (pcph) Cm(pcph) Csh (pcph) Delay LOS 

EB L 18 457 > 457 > 8.2 > B 
WB L 12 478 > > > 

768 5.0 A 
WB R 29 1025 > > > 

NB L 12 1233 2.9 A 
SB L 18 1282 2 o 8 A 

Intersection Delay = 0.6 

Delay 
By ~p 

5.0 

0.I 
0.i 
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File Name ................ PE51 00P.HC0 
-- 

Streets: (N-S) 51st Avenue (E-W) Pecos Road 
Major Street Direction .... NS 
Length of Time Analyzed.., 60 (rain) 
Analyst ................... Kirkham Michael 
Date of Analysis .......... 7/16/97 
Other Information ......... 2000 PM Peak Hour-Pk Season-Existing Geometry 

Two-way Stop-controlled Intersection 

! 

I 
I 
I 
i 
I 
I 
I 
I 
I 
I 
i 
i 

No. Lanes 
• Stop/Yield 
Volumes 
PHF 
Grade 
MC' s (%) 
SU/RV' s (%) 
CV' s (%) 
PCE' s 

Northbound 
L T R 

0> i< 0 
N 

i0 300 15 
.95 .95 .95 

0 
0 0 0 
0 "0 0 
0 0 0 

i.i I.I i.I 

Southbound Eastbound Westbound 
L T R L T R L T R 

. . . . . . . . . . . .  ~ . . . . . . . . . . . .  , . . . . . . . . . . . .  

0> I< 0 0> i< 0 0> I< 0 

20 345 
.95 .95 

0 
0 0 
0 0 
0 0 

i.i i.I 

5 
.95 

0 
0 
0 

I.i 

20 10 10 
• 95 .95 .95 

0 
0 0 0 
0 0 0 
0 0 0 

i.i I,I 1.1 

20 I0 45 
.95 .95 .95 

0 
0 0 0 
0 0 0 
0 0 0 

i.I i.i 1.1 

Adjustment Factors 

Vehicle Critical 
Maneuver Gap (tg) 

Left Turn Major Road 5.00 
Right Turn Minor Road 5.50 
Through Traffic Minor Road 6.00 
Left Turn Minor Road 6.50 

Follow-up 
Time (tf) 

2.10 
2.60 
3.30 
3.40, 

i 
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Center For Microcomputers In Transportation 
HCS: Unsignalized Intersection Release 2.1 Page 2 
**************************************************************** 

WorkSheet for TWSC Intersection 

Step I: RT ~from Minor Street WB EB 

Conflicting Flows: (vph) 308 
967 
967 

0.95 

348 
923 
923 

0.99 I~ 

I 

Potential Capacity: (pcph) 
Movement Capacity~ (pcph) 
Prob. of Queue-free State: 

Step 2: LT from Major Street SB NB 

Conflicting Flows: (vph) 315 350 

I 
I 
I 

Potential Capacity: (pcph) 
Movement Capacity: (pcph) 
Prob. of Queue-free State: 
TH Saturation Flow Rate: (pcphpl) 
RT Saturation Flow Rate: (pcphpl) 
Major LT Shared Lane Prob. 
of Queue-free State: 

1213 
1213 
0.98 
1700 
1700 

0.98 

Step 3: TH from Minor Street WB 

1168 
1168 
0.99 
1700 
1700 

0.99 

EB 

I 
I 
I 
I 
I. 
I 
I 
! 

Conflicting Flows: (vph) 
Potential Capacity: (pcph) 
Capacity Adjustment Factor 
due to Impeding Movements 

Movement Capacity: (pcph) 
Prob. of Queue-free State: 

688 
475 

0.96 
457 

0.97 

692 
473 

0.96 
455 

0.97 

Step 4: LT from Minor Street 

Conflicting Flows: (vph) 
Potential Capacity: (pcph) 
Major LT, Minor TH 
Impedance Factor : 

Adjusted Impedance Factor: 
Capacity Adjustment Factor 
due to Impeding Movements 

Movement Capacity: (pcph) 

WB EB 

695 
419 

0.94 
0.95 

0.94 
394 

712 
410 

0.94 
0.95 

0.90 
369 

! 
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**************************************************************** 

~ a ~  

Movement Delay Avg'T°tal ByDelaYApp 

EB L 
EB T 
EB R 

WB L 
WB T 
WB R 

Intersection Performance 

FlowRate MoveCap SharedCap 
v (pcph) Cm (pcph) Csh (pcph) 

23 369 > 
12 455 > 462 
12 923 > 

NB L 
SB L 

LOS 

> > 

> 8.7 > B 
> > 

23 394 > 

12 457 > 
52 967 > 

629 
> > 

> 6.6 > B 
> > 

12 1168 
23 1213 

3.1 
3.0 

A 
A 

Intersection Delay = 1.2 

8.7 

6.6 

0.I 
0.2 

I 
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File Name ................ SJSI 00A.HC0 
w 

Streets: (N-S) 51st Avenue (E-W) St. Johns Road 
Major Street Direction .... NS 
Length of Time Analyzed... 60 (min) 
Analyst ................... Kirkham Michael 
Date of Analysis .......... 7/16/97 
Other Information ......... 2000 AM Peak Hour-Pk Season-Existing Geometry 

Two-way Stop-controlled Intersection 

Northbound Southbound Eastbound Westbound 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

NO. Lanes 
Stop/Yield 
Volumes 
PHF 
Grade 
MC's (%) 
SU/RV' s (%) 
CV's (%> 
PCE's 

L T R L T R L T R L T R 
. . . . . . . . . . . .  , . . . . . . . . . . . .  ~ . . . . . . . . . . . .  , . . . . . . . . . .  ~ _ 

0> 1 0 0 i< 0 I> 0< 0 0 0 0 

15 290 
.95 .95 

0 
0 0 
0 0 
0 0 

1.1 i.i 

N 
305 
.95 

0 
0 
0 
0 

i.i 

N 
25 
.95 

0 
0 
0 

I.i 

45 20 
.95 .95 

0 
0 0 
0 0 
0 0 

i.i i.I 

Adjustment Factors 

Vehicle Critical Follow-up 
Maneuver Gap (tg) Time (tf) 

Left Turn Major Road 5.00 2.10 
Right Turn Minor Road 5.50 2.60 
Through Traffic Minor Road 6.00 3.30 
Left Turn Minor Road 6.50 3.40 

I 
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WorkSheet for TWSC Intersection 

Step i: RT from Minor Street WB EB 

Conflicting Flows: (vph) 318 
Potential Capacity: (pcph) 955 
Movement Capacity: (pcph) 955 
Prob. of Queue-free State: 0.98 

Step 2: LT from Major Street SB NB 

Conflicting Flows: (vph) 330 
Potential Capacity: (pcph) 1194 
Movement Capacity: (pcph) 1194 
Prob. of Queue-free State: 0.98 
TH Saturation Flow Rate: (pcphpl) 1700 
RT Saturation Flow Rate: (pcphpl) 
Major LT Shared Lane Prob. 
of Queue-free State: 0.98 

Step 4: LT from Minor Street WB EB 

Conflicting Flows : (vph) 
Potential Capacity: (pcph) 
Major LT, Minor TH 
Impedance Factor: 

Adjusted Impedance Factor: 
Capacity Adjustment Factor 
due to Impeding Movements 

Movement Capacity: (pcph) 

622 
462 

0.98 
0.98 

0~98 
453 
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**************************************************************** 

Intersection Performance Summary 

FlowRate MoveCap SharedCap Avg. Total 
Movement v (pcph) Cm (pcph) Csh (pcph) Delay LOS 

EB L 52 453 > > > 
540 7.7 B 

EB R 23 955 > > > 

NB L 18 1194 3.1 A 

Intersection Delay = 0.8 

Delay 
By ~p 

7.7 

0.i 
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**************************************************************** 

File Name ................ SJ51 00P.HCO 
Streets: (N-S) 51st Avenue (E-W) St. Johns Road 

Major Street Direction .... NS 
Length of Time Analyzed... 60 (min) 
Analyst ............. - ...... Kirkham Michael 
Date of Analysis .......... 7/16/97 
Other Information ......... 2000 PM Peak Hour-Pk Season-Existing Geometry 

Two-way Stop-controlled Intersection 

Northbound Southbound Eastbound Westbound 

I , 

I 
I 
I 

NO. Lanes 
Stop/Yield 
Volumes 
PHF 
Grade 
MC' s (%) 
SU/RV' s (%) 
CV' s (%) 
PCE' S 

L T R 
. . . . . . . . .  ~ - - - -  

0> 1 0 
N 

15 345 
.95 .95 

0 
0 0 
0 0 
0 0 

i.I i.i 

L T R L T R L T R 
. . . . . . . . . . . .  , . . . . . . . . . . . .  | . . . . . . . . . . . .  

0 I< 0 i> 0< 0 0 0 0 

360 
.95 

0 
0 
0 
0 

1.1 

N 
25 
.95 

0 
0 
0 

i.i 

45 20 
.95 .95 

0 
0 0 
0 0 
0 0 

i.i i.i 

I 

i 
Vehicle 
Maneuver 

Adjustment Factors 

Critical 
Gap (tg) 

Follow-up 
Time (tf) 

! 
! 
! 
! 
! 
! 

_ _  

Left Turn Major Road 
Right Turn Minor Road 
Through Traffic Minor Road 
Left Turn Minor Road 

5.00 
5.50 
6.00 
6.50 

2 .I0 
2.60 
3.30 
3.40 

I 



I 
I 
I. 
I 

Center For Microcomputers In Transportation 
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**************************************************************** 

WorkSheet for TWSC Intersection 

Step i: RT from Minor Street WB EB 

I 

I 

Conflicting Flows: (vph) 
Potential Capacity: (pcph) 
Movement Capacity: (pcph) 
Prob. of Queue-free State: 

372 
897 
897 

0.97 

I 
I 
I 

Step 2: LT from Major Street SB NB 
. . . . . . . . . . . . . . . . . . .  ~ . . . . . . . .  

Conflicting Flows: (vph) 385 
Potential Capacity: (pcph) 1124 
Movement Capacity: (pcph) 1124 
Prob. of Queue-free State: 0.98 
TH Saturation Flow Rate: (pcphpl) 1700 
RT Saturation Flow Rate: (pcphpl) 
Major LT Shared Lane Prob. 
of Queue-free State: 0.98 

Step 4: LT from Minor Street WB EB 

I 
I 
I 
I 

Conflicting Flows: (vph) 
Potential Capacity: (pcph) 
Major LT, Minor TH 
Impedance Factor : 

Adjusted Impedance Factor: 
Capacity Adjustment Factor 
due to Impeding Movements 

Movement Capacity: (pcph) 

732 
399 

0.98 
0.98 

0.98 
391 

I 

I 
I 
I 
I 
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**************************************************************** 

Intersection Performance Summary 

FlowRate MoveCap SharedCap Avg. Total Delay 
Movement v(pcph) Cm (pcph) Csh(pcph) Delay LOS By App 

EB L 52 391 > > > 
473 9.0 B 

EB R 23 897 > > > 

NB L 18 1124 3.3 A 

9.0 

0.i 

Intersection Delay = 0.8 
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Center For Microcomputers In Transportation 
HCS : Unsignalized Intersection Release 2.1 Page 1 ' 
**************************************************************** 

File Name ................ CS51 00A.HC0 
- -  

Streets: (N-S) 51st Avenue (E-W) Casino Entrance 
Major Street Direction .... NS 
Length of Time Analyzed... 60 (min) 
Analyst ................... Kirkham Michael 
Date of Analysis .......... 7/16/97 
Other Information ......... 2000 AM Peak Hour-Pk Season-Existing Geometry 

Two-way Stop-controlled Intersection 

I 
I 
I 
I 

No. Lanes 
Stop/Yield 
Volumes 
PHF 
Grade 
MC' s (%) 
SU/RV' s (%) 
cv' s (%) 
PCE ' s 

Northbound Southbound Eastbound We s tbound 
L T R L T R L T R L T R 

. . . . . . . . . . . .  I . . . . . . . . . . . .  ~ . . . . . . . . . . . .  ~ . . . . . . . . . . . .  

0 I< 

300 
.95 

0 
0 
0 
0 

i.i 

0 
N 

20 
.95 

0 
0 
0 

i.I 

1 1 0 
N 

120 225 
.95 .95 

0 
0 0 
0 0 
0 0 

i.I I.i 

0 0 0 1 0 1 

20 
.95 

0 
0 
0 

I.i 

85 
.95 

0 
0 
0 

i.i 

I 
I 
I 
I 
I 
I 
I. 
I 

Adjustment Factors 

Vehicle Critical Follow-up 
Maneuver Gap (tg) Time (tf) 

Left Turn MajorRoad 5.00 2.10 
Right Turn Minor Road 5.50 2.60 
Through Traffic Minor Road 6.00 3.30 
Left Turn Minor Road 6.50 3.40 

I 



I 

I 
! 

! 
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**************************************************************** 

WorkSheet for TWSC Intersection 

Step i: RT from Minor Street WB EB 

I 

I 

I 

Conflicting Flows: (vph) 
Potential Capacity: (pcph) 
Movement Capacity: (pcph) 
Prob. of Queue-free State: 

Step 2: LT from Major Street 

310 
964 
964 

0.90 

SB 

Conflicting Flows: (vph) 320 

NB 

I 
Potential Capacity: (pcph) . 
Movement Capacity: (pcph) 
Prob. of Queue-free State: 

1207 
1207 
0.88 

I 

I 

I 
i 
I~ 
I 
I 
I 
I 
I 

Step 4: LT from Minor Street 

Conflicting Flows: (vph) 
Potential Capacity: (pcph) 
Major LT, Minor TH 
Impedance Factor: 

Adjusted Impedance Factor: 
Capacity Adjustment Factor 
due to Impeding Movements 

Movement Capacity: (pcph) 

WB 

655 
442 

0.88 
• 0.88 

0.88 
391 

EB 

I 
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I 
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**************************************************************** 

Intersection Performance Summary 

FlowRate MoveCap SharedCap Avg. Total Delay 
Movement v (pcph) Cm (pcph) Csh (pcph) Delay LOS By App 

WB L 23 391 9 . 8 B 
5.3 

WB R 98 964 4.2 A 

SB L 139 1207 3 . 4 A I. 1 

Intersection Delay = 1.2 ̧  
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File Name ................ CS51 00P.HC0 
-- 

Streets: (N-S) 51st Avenue (E-W) Casino Entrance 
Major Street Direction .... NS 
Length of Time Analyzed...- 60 (min) 
Analyst ................... Kirkham Michael 
Date of Analysis .......... 7/16/97 
Other Information ......... 2000 PM Peak Hour-Pk Season-Existing Geometry 

Two-way Stop-controlled Intersection 

Northbound Southbound Eastbound Westbound 

I 
I 
I 
! 

I 
I 
I 
I 
I 
! 

I 
I 
I 

No. Lanes 
Stop/Yield 
Volumes 
PHF 
Grade 
MC' s (%) 
SU/RV' s (%) 
CV' s (%) 
PCE' s 

L T R L T R L T R L T R 
. . . . . . . . . . . .  t . . . . . . . . . . . .  I . . . . . . . . . .  ~ - -  I . . . . . . . . . . . .  

0 I< 

310 
.95 

0 
0 
0 
0 

I.i 

0 
N 

30 
.95 

0 
0 
0 

i.I 

1 1 0 
N 

175 
.95 

0 
0 
0 

i.i 

300 
.95 

0 
0 
0 
0 

I.i 

0 0 0 

0 

1 0 1 

30 
.95 

0 
0 
0 

i.i 

175 
.95 

0 
0 
0 

I.i 

Adjustment Factors 

Vehicle 
Maneuver 

Left Turn Major Road 
Right Turn Minor Road 
Through Traffic Minor Road 
Left Turn Minor Road 

Critical 
Gap (tg) 

5.00 
5.50 
6.00 
6.50 

Follow-up 
Time (tf) 

2.10 
2.60 
3.30 
3.40 



I 
I 

i 
i 
I 
I 
I 
I 
I 
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**************************************************************** 

WorkSheet for TWSC Intersection 

~ ; ; - ; ~ - i ~ - ~ ; ; J ~ ; ~ ; ; - i ; ; ; ~  . . . .  ~ 

Conflicting Flows: (vph) 325 
Potential Capacity: (pcph) 948 
Movement Capacity: (pcph) 948 
Prob. of Queue-free State: 0.79 
- - - - - -  

EB 

Step 2: LT from Major Street SB NB 

Conflicting Flows: (vph) 
Potential Capacity: (pcph) 
Movement Capacity: (pcph) 
Prob. of Queue-free State: 

Step 4: LT from Minor Street 

340 
1181 
I181 
0.83 

EB 

Conflicting Flows: (vph) 800 

I 

I 

Potential Capacity: (pcph) 
Major LT, Minor TH 
Impedance Factor : 

Adjusted Impedance Factor: 
Capacity Adjustment Factor 
due to Impeding Movements 

Movement Capacity: (pcph) 

364 

0.83 
0.83 

0.83 
302 

I 

I 
I 
I 
I 
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I 
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**************************************************************** 

Intersection Performance 

FlowRate MoveCap SharedCap Avg. Total ~ 
Movement v (pcph) Cm(pcph) Csh(pcph) Delay LOS 

13.5 

Summary 

WB L 35 302 C 

WB R 202 948 4.8 A 

SB L 202 1181 3.7 A 

5.3 

Intersection Delay = 1.7 

Delay 
By~p 

1.3 
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File Name ................ DU51 00A.HC0 
Streets: (N-S) 51st Avenue (E-W) Dusty Lane 
Major Street Direction .... NS 
Length of Time Analyzed... 60 (min) 
Analyst.... ................ Kirkham Michael 
Date of Analysis .......... 7/16/97 
Other Information ......... 2000 AM Peak Hour-Pk Season-Existing Geometry 

Two-way Stop-controlled Intersection 

Northbound Southbound Eastbound Westbound 

I 
I 
I 
I 
I 
I 

No. Lanes 
Stop/Yield 
Volumes 
PHF 
Grade 
MC' s (%) 
SU/RV' s (%) 
CV' s (%) 
PCE' s 

L T R L T R L T R L T R 
. . . . . . . . . . . .  I . . . . . . . . . . . .  ! . . . . . . . . . . . .  ! . . . . . . . . . . . .  

" 0 i< 0 0> 1 0 0 0 0 i> 0< 0 

400 
.95 

0 
0 
0 
0 

I.I 

N 
20 
.95 

0 
0 
0 

I.i 

25 335 
.95 .95 

0 
0 0 
0 0 
0 0 

i.I I.I 

N 

0 

15 20 
.95 .95 

0 0 
0 0 
0 0 

i.I i.I 

Vehicle 
Maneuver 

Adjustment Factors 

Critical 
Gap (tg) 

Follow-up 
Time (tf) 

I 
I 
I 
I 
I 

Left Turn Major Road 
Right Turn Minor Road 
Through Traffic Minor Road 
Left Turn Minor Road 

5.00 
5.50 
6.00 
6.50 

2.10 
2.60 
3.30 
3.40 
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i 
I 
I 
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**************************************************************** 

WorkSheet for TWSC Intersection 

I 

i~ 
I 

Step I: RT from Minor Street 

Conflicting Flows: (vph) 
Potential Capacity: (pcph) 
Movement Capacity: (pcph) 
Prob. of Queue-free State: 

Step 2: LT from Major Street 

WB EB 

410 
858 
858 

0.97 

SB 

Conflicting Flows: (vph) 420 

NB 

I 

I 

Potential Capacity: (pcph) 
Movement Capacity: (pcph) 
Prob. of Queue-free State: 
TH Saturation Flow Rate: (pcphpl) 
RT Saturation Flow Rate: (pcphpl) 
Major LT Shared Lane Prob. 
of Queue-free State: 

1081 
1081 
0.97 
1700 

0.97 

Step 4: LT from Minor Street WB EB i 
I 
I 
I 

Conflicting Flows: (vph) 
Potential Capacity: (pcph) 
Major LT, Minor TH 
Impedance Factor: 

Adjusted Impedance Factor: 
Capacity Adjustment Factor 
due to Impeding Movements 

Movement Capacity: (pcph) 

770 
379 

0.97 
0.97 

0.97 
366 

i 
I 
I 
I 
I 
I 
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Center For Microcomputers In Transportation 
HCS: Unsignalized Intersection Release 2.1 Page 3 
**************************************************************** 

Intersection Performance Summary 

FlowRate MoveCap Sharedcap Avg. Total 
Movement v (pcph) Cm(pcph) Csh(pcph) Delay LOS 

WB L 18 366 > > 
540 

WB R 23 858 > > 

SB L 29 1081 3.4 

7.2 
> 

B 
> 

A 

Intersection Delay = 0.4 

Delay 
~ ~  

7.2 

0.2 
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**************************************************************** 

File Name ................ DU51 00P.HC0 
- -  

Streets: IN-S) 51st Avenue (E-W) Dusty Lane 
Major Street Direction .... NS 
Length of Time Analyzed... 60 (min) 
Analyst ................... Kirkham Michael 
Date of Analysis .......... 7/16/97 
Other Information ......... 2000 PM Peak Hour-Pk Season-Existing Geometry 

Two-way Stop-controlled Intersection 

Northbound Southbound Eastbound Westbound 

i 
I 
I 
I 
I 
I 

No. Lanes 
Stop/Yield 
Volumes 
PHF 
Grade 
MC' s (%) 
SU/RV' s (%) 
CV' s (%) 
PCE' s 

L T R L T R L T R L T R 
. . . . . . . . . . . .  I . . . . . . . . . . . .  I . . . . . . . . . . . .  I . . . . . . . . . . . .  

0 I< 0 0> 1 0 0 0 0 i> 0< 0 

465 
.95 

0 
0 
0 
0 

i.I 

N 
20 
.95 

0 
0 
0 

I.i 

25 470 
.,95 .95 

0 
0 0 
0 0 
0 0 

i.i i.i 

N 

15 20 
.95 .95 

0 0 
0 0 
0 0 

I.I I.I 

Vehicle 
Maneuver 

Adjustment Factors 

Critical 
Gap (tg) 

Follow-up 
Time (tf) 

I 
I 
I 
I 
I 
i 

Left Turn Major Road 
Right Turn Minor Road 
Through Traffic Minor Road 
Left Turn Minor Road 

5.00 
5.50 
6.00 
6.50 

2.10 
2.60 
3.30 
3.40 

I 
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I 
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**************************************************************** 

WorkSheet for TWSC Intersection 
. . . .  

Step i: RT from Minor Street WB EB 

I 
I 
I 
I 
I 

Conflicting Flows: (vph) 
Potential Capacity: (pcph) 
Movement Capacity: (pcph) 
Prob. of Queue-free State: 

Step 2: LT from Major Street 

475 
796 
796 

0.97 

SB 

Conflicting Flows: (vph) 485 
Potential Capacity: (pcph) 1007 
Movement Capacity: (pcph) 1007 
Prob. of Queue-free State: 0.97 
TH Saturation Flow Rate: (pcphpl) 1700 
RT Saturation Flow Rate: (pcphpl) 
Major LT Shared Lane Prob. 
of Queue-free State: 0.96 

I 
I 
I 

Step 4: LT from Minor Street 

Conflicting Flows: (vph) 
Potential Capacity: (pcph) 
Major LT, Minor TH 
Impedance Factor : 

Adjusted Impedance Factor: 
Capacity Adjustment Factor 
due to Impeding Movements 

Movement Capacity: (pcph) 

WB 

970 
290 

0.96 
0.96 

0.96 
278 

EB 

I 

I 
I 
I 
I 
I 
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**************************************************************** 

Movement 

WB L 

WB R 

SB L 

Intersection Performance Summary 

FlowRate MoveCap SharedCap 
v (pcph) Cm(pcph) Csh(pcph) 

18 278 > 
438 

23 796 > 

Avg ~Total Delay 
Delay LOS By App 

> > 

9.1 B 
> > 

29 1007 

9.1 

3.7 A 0.2 

Intersection Delay = 0.4 

I 
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**************************************************************** 

File Name ................ ES51 00A.HC0 
- -  

Streets: (N-S) 51st Avenue (E-W) Estrella Drive 
Major Street Direction .... NS 
Length of Time Analyzed... 60 (min) 
Analyst ................... Kirkham Michael 
Date of Analysis .......... 7/16/97 
Other Information ......... 2000 AM Peak Hour-Pk Season-Existing Geometry 

Two-way Stop-controlled Intersection 

Northbound Southbound Eastbound Westbound 

I 
I 
I 
I 

No. Lanes 
Stop/Yield 
Volumes 
PHF 
Grade 
MC' s (%) 
SU/RV' s (%) 
CV' s (%) 
PCE' s 

L T R 

0> i< 0 
N 

15 395 15 
.95 .95 .95 

0 
0 0 0 
0 0 0 
0 0 0 

i.I I.I i.i 

L T R 

0> I< 0 
N 

20 345 15 
.95 .95 .95 

0 
0 0 0 
0 0 0 
0 0 0 

i.I i.I I.I 

L T R L T R 
. . . . . . . . . . . .  , . . . . . . . . . . . .  

0> I< 0 

25 0 i0 
.95 .95 .95 

0 
0 0 0 
0 0 0 
0 0 0 

i.i i.i i.I 

0> i< 0 

I0 0 45 
.95 .95 .95 

0 
0 0 0 
0 0 0 
0 0 0 

i.I I.i I.I 

I 
I 
I 
I 

I 

Adjustment Factors 

Vehicle 
Maneuver 

Left Turn Major Road 
Right Turn Minor Road 
Through Traffic Minor Road 
Left Turn Minor Road 

Critical 
Gap (tg) 

Follow-up 
Time (tf) 

5.00 
5.50 
6.00 
6.50 

2 .i0 
2.60 
3.30 
3.40 

I 
I 

.I 
I 
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**************************************************************** 

WorkSheet for TWSC Intersection 

Step i: RT from Minor Street WB EB 

I 
! 

I 
I 
I 
I 

Conflicting Flows: (vph) 
Potential Capacity: (pcph) 
Movement Capacity: (pcph) 
Prob. of Queue-free State: 

402 352 
866 918 
866 918 

0.94 0.99 

Step 2: LT from Major Street 

Conflicting Flows: (vph) 
Potential Capacity: (pcph) 
Movement Capacity: (pcph) 
Prob. of Queue-free State: 
TH Saturation Flow Rate: (pcphpl) 
RT Saturation Flow Rate: (pcphpl) 
Major LT Shared Lane Prob. 
of Queue-free State: 

Step 3: TH from Minor Street 

SB NB 

410 360 
1093 1155 
1093 1155 
0.98 0.98 
1700 1700 
1700 1700 

0.97 0.98 

WB EB 

I 

I 

Conflicting Flows: (vph) 
Potential Capacity: (pcph) 
Capacity Adjustment Factor 
due to Impeding Movements 

Movement Capacity: (pcph) 
Prob. of Queue-free State: 

798 798 
416 416 

0.95 0.95 
396 396 

1.00 1.00 

I 
Step 4: LT from Minor Street WB EB • 

Conflicting Flows: (vph) 

I 
I 
I 
I 
I 

795 812 
Potential Capacity: (pcph) 367 359 
Major LT, Minor TH 
Impedance Factor: 0.95 

Adjusted Impedance Factor: 0.96 
Capacity Adjustment Factor 
due to Impeding Movements 0.95 

Movement Capacity: (pcph) 349 

0.95 
0.96 

0.90 
325 

I 
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Intersection Performance Summary 

FlowRate MoveCap SharedCap Avg. Total Delay 
Movement v(pcph) Cm(pcph). Csh(pcph) Delay LOS By App 

> 

1 0 . 0  
> 

EB L 29 325 > 

EB R 12 918 > 

WB L 12 349 > 

WB R 52 866 > 

NB L 18 1155 
SB L 23 1093 

> 

401 B 
> 

> > 

678 5 . 9  B 
> > 

I0.0 

Intersection Delay = 

5.9 

3.2 A 0.I 
3.4 A 0~2 

0.9 

I 
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File Name ................ ES51 00P.HC0 
-- 

Streets: (N-S) 51st Avenue (E-W) Estrella Drive ' 
Major Street Direction .... NS 
Length of Time Analyzed... 60 (min) 
Analyst ................... Kirkham Michael 
Date of Analysis .......... 7/16/97 
Other Information ......... 2000 PM Peak Hour-Pk Season-Existing Geometry 

Two-way Stop-controlled Intersection 

Northbound Southbound Eastbound Westbound 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
i 

No. Lanes 
Stop/Yield 
Volumes 
PHF 
Grade 
MC' s (%) 
SU/RV' s (%) 
~' s (%) 
PCE' s 

L T R L T R L T R L T R 
. . . . . . . . . . . .  ~ . . . . . . . . . . . .  i . . . . . . . . . . . .  i . . . . . . . . . . . .  

O> i< 0 O> I< 0 O> i< 0 O> i< 0 

15 470 
.95 .95 

0 
0 0 
0 0 
0 0 

i.i i.I 

N 
15 
.95 

0 
0 
0 

i.i 

20 500 
.95 .95 

0 
0 0 
0 0 
0 0 

1.1 I.i 

N 
15 

.95 

0 
0 
0 

i.i 

25 0 I0 
.95 .95 .95 

0 
0 0 0 
0 0 0 
0 0 0 

i.i i.i i.i 

I0 0 45 
.95 .95 .95 

0 
0 0 0 
0 0 0 
0 0 0 

I.i I.i I.I 

Adjustment Factors 

Vehicle 
Maneuver 

Critical 
Gap (tg) 

Follow-up 
Time (tf) 

Left Turn Major Road 
Right Turn Minor Road 
Through Traffic Minor Road 
Left Turn Minor Road 

5.00 
5.50 
6.00 
6.50 

2.10 
2.60 
3.30 
3.40 

i 



I 

I 
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! 
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**************************************************************** 

WorkSheet for TWSC Intersection 

I 
I 
I 

Step i: RT from Minor Street WB -EB 

Conflicting Flows: (vph) 
Potential Capacity: (pcph) 
Movement Capacity: (pcph) 
Prob. of Queue-free State: 

Step 2: LT from Major Street 

478 508 
793 765 
793 765 

0.93 0.98 

SB NB 

Conflicting Flows: (vph) 

I 
I 
I 
I 
I 

485 515 
Potential Capacity: (pcph) 1007 974 
Movement Capacity: (pcph) 
Prob. of Queue-free State: 
TH Saturation Flow Rate: (pcphpl) 
RT Saturation Flow Rate: (pcphpl) 
Major LT Shared Lane Prob. 
of Queue-free State: 

1007 974 
0.98 0.98 
1700 1700 
1700 1700 

0.96 0.97 

Step 3: TH from Minor Street WB EB 

Conflicting Flows: (vph) 
Potential Capacity: (pcph) 
Capacity Adjustment Factor 
due to Impeding Movements 

Movement Capacity: (pcph) 
Prob. of Queue-free State: 

1028 1028 
315 315 

0.94 0.94 
296 296 

1.00 1.00 

Step 4: LT from Minor Street WB EB 

I 
I 
I 
I 
I 
I 
I 

Conflicting Flows: (vph) 
Potential Capacity: (pcph) 
Major LT, Minor TH 
Impedance Factor : 

Adjusted Impedance Factor: 
Capacity Adjustment Factor 
due to Impeding Movements 

Movement Capacity: (pcph) 
_ - -  -- 

1025 1042 
270 264 

0.94 0.94 
0.95 0.95 

0.94 0.89 
253 235 
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Intersection Performance Summary 

Movement 
- - - -  

EB L 29 235 

EB R 12 765 

WB L 12 253 

WB R 52 793 

NB L 18 974 
SB L 23 1007 

FlowRate MoveCap SharedCap Avg. Total 
v (pcph) Cm (pcph) Csh (pcph) Delay 

> 

295 
> 

> 

566  
> 

LOS 

> > 

14.2 C 
> > 

> > 

7.2 B 
> > 

3.8 
3.7 

A 
A 

Intersection Delay = 0.9 

Delay 
By ~p 

14.2 

7.2 

0.i 
0.1 
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File Name ................ EL51 00A.HC0 
-- 

Streets: (N-S) 51st Avenue (E-W) Elliot Road. 
Major Street Direction .... NS 
Length of Time Analyzed... 60 (min) 
Analyst ................... Kirkham Michael 
Date of Analysis .......... 6/23/97 
Other Information ......... 2000 Pk Season-(7-9:00 AM) w/ Casino-Exst Geomet 

Two-way Stop-controlled Intersection 
__---- _ _ _  

i 
I 
I 
I 
I 
I 
i 
I 
I 
I 
I 
I 

No. Lanes 
Stop/Yield 
Volumes 
PHF 
Grade 
MC' s (%) 
SU/RV' s (%) 
CV' s (%) 
PCE' s 

Northbound 
L T R 

0> I< 0 
N 

5 415 5 
'.89 .89 .89 

0 
0 0 0 
0 0 0 

13 13 13 
I.i i.i I.i 

Southbound 
L T R 

0> I< 0 
N 

0 345 5 
.89 .89 .89 

0 
0 0 0 
0 0 0 

13 13 13 
i.I i.i I.I 

Eastbound 
L T R 

0> I< 0 

5 5 i0 
.89 .89 .89 

0 
0 0 0 
0 0 0 

13 13 13 
i.I I.i I.I 

Westbound 
L T R 

0> i< 0 

5 5 5 
• 89 .89 .89 

0 
0 0 0 
0 0 0 

13 13 13 
I.i I.i i.i 

Adjustment Factors 

Vehicle Critical Follow-up 
Maneuver Gap. (tg) Time (tf) 
. . . . . . .  ~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Left Turn Major Road 5.00 2.!0 
Right Turn Minor Road 5.50 2.60 
Through Traffic Minor Road 6.00 3.30 
Left Turn Minor Road 6.50 3.40 

i 
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WorkSheet for TWSC Intersection 

Step i: RT from Minor Street WB EB 

Conflicting Flows: (vph) 418 348 
Potential Capacity: (pcph) 850 923 
Movement Capacity: (pcph) 850 923 
Prob. of Queue-free State: 0.99 0.99 

Step 2: LT from Major Street SB NB 

Conflicting Flows: (vph) 420 350 
Potential Capacity: (pcph) 1081 1168 
Movement Capacity: (pcph) 1081 1168 
Prob. of Queue-free State: 1.00 0.99 
TH Saturation Flow Rate: (pcphpl) 1700 1700 
RT Saturation Flow Rate: (pcphpl) 1700 1700 
Major LT Shared Lane Prob. 
of Queue-free State: 1.00 0.99 

Step 3: TH from Minor Street WB EB 

Conflicting Flows : (vph) 
Potential Capacity: (pcph) 
Capacity Adjustment Factor 
due to Impeding Movements 

Movement Capacity: (pcph) 
Prob. of Queue-free State: 

772 772 
429 429 

0.99 0.99 
425 425 

0.98 0.98 

Step 4: LT from Minor Street WB EB 

Conflicting Flows : (vph) 
Potential Capacity: (pcph) 
Major LT, Minor TH 
Impedance Factor: 

Adjusted Impedance Factor: 
Capacity Adjustment Factor 
due to Impeding Movements 

Movement Capacity: (pcph) 

778 775 
375 377 

0.98 0.98 
0.98 0.98 

0.97 0.97 
363 367 
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Intersection Performance Summary 

FlowRate MoveCap SharedCap Avg. Total 
Movement v (pcph) Cm (pcph) Csh (pcph) Delay 

EB L 7 367 > > 

EB T 7 425 > 536 > 7.1 
EB R 12 923 > > 

WB L 7 363 > > 
WB T 7 425 > 477 > 
WB R 7 850 > > 

NB L 7 1168 3 . 1 

7.9 

LOS 

> 

> B 
> 

> 

> B 
> 

A 

Delay 
By ~p 

7.1 

7.9 

0.0 

Intersection Delay = 0.3 

I 
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File Name ................ EL51 00P.HC0 
-- 

Streets: (N-S) 51st Avenue (E-W) Elliot Road 
Major Street Direction .... NS 
Length of Time Analyzed... 60 (min) 
Analyst ................... Kirkham Michael 
Date of Analysis .......... 6/23/97 
Other Information ......... 2000 Pk Season-(4-6:00 PM) w/Casino Exst Geometr 

Two-way Stop-controlled Intersection 

Northbound Southbound Eastbound Westbound 

I 
I 
I 
I 

No. Lanes 
Stop/Yield 
Volumes 
PHF 
Grade 
MC' s (%) 
SU/RV' s (%) 
CV' s (%) 
PCE ' s 

L T R L T R L T R L T R 
. . . . . . . . . . . .  i . . . . . . . . . . . .  i . . . . . . . . . . . .  1 . . . . . . . . . . . .  

0> i< 0 0> I< 0 0> i< 0 0> I< 0 

I0 445 
.89 .89 

0 
0 0 
0 0 
8 8 

i.i I.I 

N 
0 

.89 

0 
0 
8 

i.I 

5 525 
.89 .89 

0 
0 0 
0 0 
8 8 

i.i i.I 

N 
5 

.89 

0 
0 
8 

I.i 

0 5 15 
.89 .89 .89 

0 
0 0 0 
0 0 0 
8 8 8 

i.i i.i i.i 

0 0 5 
.89 .89 .89 

0 
0 0 0 
0 0 0 
8 8 8 

i.I i.i 1.1 

I 

I 
Vehicle 
Maneuver 

Adjustment Factors 

Critical 
Gap (tg) 

Follow-up 
Time (tf) 

I 
I 
I 
I 
I 
i 

Left Turn Major Road 
Right Turn Minor Road 
Through Traffic Minor Road 
Left Turn Minor Road 

5.00 
5.50 
6.00 
6.50 

2.10 
2.60 
3.30 
3.40 

I 
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WorkSheet for TWSC Intersection 

I 

i 

Step I: RT from Minor Street 

Conflicting Flows: (vph) 
Potential Capacity: (pcph) 
Movement Capacity: (pcph) 
Prob. of Queue-free State: 

Step 2: LT from Major Street 

WB EB 

445 528 
824 748 
824 748 

0.99 0.97 

SB NB 

Conflicting Flows: (vph) 445 530 

I 

I 

Potential Capacity: (pcph) 1052 958 
Movement Capacity: (pcph) 1052 958 
Prob. of Queue-free State: 0.99 0.99 
TH Saturation Flow Rate: (pcphpl) 1700 1700 
RT Saturation Flow Rate: (pcphpl) 1700 1700 
Major LT Shared Lane Prob. 
of Queue-free State: 0.99 0.98 

Step 3: TH from Minor Street WB EB 

I 
I 
I 
I 

Conflicting Flows: (vph) 990 
Potential Capacity: (pcph) 330 
Capacity Adjustment Factor 
due to Impeding Movements 0.97 

Movement Capacity: (pcph) 320 
Prob. of Queue-free State: 1.00 

Step 4: LT from Minor Street WB 

Conflicting Flows: (vph) 

988 
331 

0.97 
321 

0.98 

EB 

990 

i 
I 

998 
Potential Capacity: (pcph) 280 
Major LT, Minor TH 
Impedance Factor: 

Adjusted Impedance Factor: 
Capacity Adjustment Factor 
due to Impeding Movements 

Movement Capacity: (pcph) 

0.95 
0.96 

0.94 
262 

283 

0.97 
0.98 

0.97 
274 

I 
I 
I 
I 



I 
I 
I 
I 
i 
I 
I 
I 
I 
I 
I 
I 
I 
! 

! 

i 
! 

! 

Center For Microcomputers In Transportation 
HCS: Unsignalized Intersection Release 2.1 Page 3 
**************************************************************** 

Intersection Performance Summary 

FlowRate MoveCap SharedCap ~ ~g.Total 
Movement v (pcph) Cm (pcph) Csh (pcph) Delay LOS 

EB T 7 
EB R 19 

WB R 7 

NB L 12 
SB L 7 

321 > > 
748 > 551 > 6.9 

824 > " 824 > 4.4 

> 

> B 

> A 

Delay 
By ~p 

6.9 

958 3.8 A 0.I 
1052 3.4 A 0.0 

Intersection Delay = 0.2 
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File Name ................ DO51 00A.HC0 
Streets: (N-S) 51st Avenue (E-W) Dobbins Road 
Analyst ................... Kirkham Michael 
Date of Analysis .......... 6/23/97 
Other Information ......... 2000 Pk Season-(7-9:00 AM) w/ Casino Exst Geomet 

All-way Stop-controlled Intersection 

i 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 

No. Lanes 
Volumes 
PHF 
Grade 
MC' s (%) 
SU/RV' s (%) 
CV' s (%) 
PCE ' s 

Northbound 
L T R 

1 I< 0 
15 345 60 

.89 .89 .89 
0 

0 0 0 
0 0 0 

13 13 13 
I.I I.I i.I 

Southbound 
L T R 

1 I< 0 
40 305 I0 
.89 .89 .89 

0 
0 0 0 
0 0 0 

13 13 13 
i.i i.i i.i 

Eastbound 
L T R 

0> i< 0 
15 55 20 

.89 .89 .89 
0 

0 0 0 
0 0 0 

13 13 13 
i.i i.i I.I 

Westbound 
L T R 

0> i< 0 
60 40 60 

.89 .89 .89 
0 

0 0 0 
0 0 0 

13 13 13 
i.I i.i I.i 

! 
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Volume Summary and Capacity Analysis WorkSheet 

I 
|~i 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

NB SB EB WB 

LT Flow Rate 17 45 17 67 
RT Flow Rate 67 II 22 67 
Approach Flow Rate 472 399 i01 179 
Proportion LT 0.04 0.11 0.17 0.37 
Proportion RT 0.14 0.03 0.22 0.37 
Opposing Approach Flow Rate 399 472 179 i01 
Conflicting Approaches Flow Rate 280 280 871 871 
Proportion, Subject Approach Flow Rate 0.41 0.35 0.09 0.16 
Proportion, Opposing Approach Flow Rate 0.35 0.41 0.16 0.09 
Lanes on Subject Approach 2 2 1 ~I 
Lanes on Opposing Approach 2 2 1 1 
LT, Opposing Approach 45 17 67 17 
RT, Opposing Approach Ii 67 67 22 
LT, Conflicting Approaches 84 84 62 62 
RT, Conflicting Approaches 89 89 78 78 
Proportion LT, Opposing Approach 0. ii 0.04 0.37 0.17 
Proportion RT, Opposing Approach 0.03 0.14 0.37 0.22 
Proportion LT, Conflicting Approaches 0.30 0.30 0.07 0.07 
Proportion RT, Conflicting Approaches 0.32 0.32 0.09 0.09 
Approach Capacity 830 857 265 316 

! 



I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
! 

Center For Microcomputers In Transportation 
HCS: Unsignalized Intersection Release 2.1 Page 3 
**************************************************************** 

Movement 

Intersection Performance Summary 

Approach Approach V/C 
Flow Rate Capacity Ratio 

Ave~ 
Total Delay 

NB 472 830 0.57 8.7 
SB 399 857 0.47 5.9 
EB i01 265 0.38 4.3 
WB 179 316 0.57 8.6 

Intersection Delay = 7.31 
Level of Service (Intersection) = B 

LOS 

B 
B 
A 
B 
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***************************************************************** 

File Name ................ DO51 00P.HC0 
Streets: (N-S) 51st Avenue (E-W) Dobbins Road 
Analyst ................... Kirkham Michael 
Date of Analysis .......... 6/23/97 
Other Information ......... 2000 Pk Season-~(4-6:00 PM) w/Casino Exst Geometr 

All-way Stop-controlled Intersection 

I 
I 
I 

No. Lanes 
Volumes 
PHF 
Grade 
MC' s (%) 
SU/RV' s (%) 
CV' s (%) 
PCE' s 

Northbound Southbound Eastbound Westbound 
L T R L T R L T R L T R 

. . . . . . . . . . . .  i . . . . . . . . . . . .  | . . . . . . . . . . . .  I . . . . . . . . . . . .  

1 i< 0 
20 400 30 

.89 .89 .89 
0 

0 0 0 
0 0 0 
8 8 8 

I.i i.i i.I 

1 I< 0 
35 455 15 

.89 .89 .89 
0 

0 0 0 
0 0 0 
8 8 8 

i.i I.I i.I 

0> I< 0 
i0 35 20 

.89 .89 .89 
0 

0 0 0 
0 0 0 
8 8 8 

i.i i.i I.i 

0> I< 0 
45 40 35 
.89 .89 .89 

0 
0 0 0 
0 0 0 
8 8 8 

i.i i.I I.I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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Volume Summary and Capacity Analysis WorkSheet 

I 

I' 2'~ 

! 

! 

! 

! 

! 

NB SB EB 
................................................. ~___~ ......... 

WB 

LT Flow Rate 22 39 ii 51 
RT Flow Rate 34 17 22 39 
Approach Flow Rate 505 567 72 135 
Proportion LT 0.04 0.07 0.15 0.38 
Proportion RT 0.07 0.03 0.31 0.29 
Opposing Approach Flow Rate 567 505 135 72 
Conflicting Approaches Flow Rate 207 207 1072 1072 
Proportion, Subject Approach Flow Rate 0.39 0.44 ' 0.06 0.Ii 
Proportion, Opposing Approach Flow Rate 0.44 0.39 0. ii 0.06 
Lanes on Subject Approach 2 2 1 ~I 
Lanes on Opposing Approach 2 2 1 1 
LT, Opposing Approach 39 22 51 ii 
RT, Opposing Approach 17 34 39 22 
LT, Conflicting Approaches 62 62 61 61 
RT, Conflicting Approaches 61 61 51 51 
Proportion LT, Opposing Approach 0.07 0.04 0.38 0.15 
Proportion RT, Opposing Approach 0.03 0.07 0.29 0.31 
Proportion LT, Conflicting Approaches 0.30 0.30 0.06 0.06 
Proportion RT, Conflicting Approaches 0.29 0.29 0.05 0.05 
Approach Capacity 889 919 172 257 

I 
I 
I 
I 
I 
I 
I 
I 
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Intersection Performance Summary 

Approach Approach V/C Average 
Movement Flow Rate Capacity Ratio Total Delay 

NB 505 ~ 889 0 . 57 8 o 7 
SB 567 919 0.62 i0.4 
EB 72 172 0.42 4 . 9 
WB 135 257 0.52 7.3 

Intersection Delay = 9.10 
Level of Service (Intersection) = B 

LOS 

B 
C 
A 
B 

i 
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File Name ................ BA51 00A.HC0 
Streets: (N-S) 51st Avenue -- (E-W) Baseline Road 
Analyst ................... Kirkham Michael 
Date of Analysis .......... 6/23/97 

Other Information ......... 2000 Pk Season-(7-9:00 AM)w/Casino Exst Geometr 

All-way Stop-controlled Intersection 

|~ 

I 
! 

i 
I 
I 
I 
I 
I 
I, 
I 
l 
I 

No. Lanes 
Volumes 
PHF 
Grade 
MC' s (%) 
SU/RV' s (%) 
CV' s (%) 
PCE' s 

Northbound Southbound East bound We s tbound 
L T R L T R L T R L T R 

. . . . . . . . . . . .  I . . . . . . . . . . . .  I . . . . . . . . . . . .  I . . . . . . . . . . . .  

1 I< 0 
35 390 65 
.89 .89 .89 

0 
0 0 0 
0 0 0 
0 0 0 

i.i I.i I.I 

1 i< 0 
85 300 35 

.89 .89 .89 
0 

0 0 0 
0 0 0 
0 0 0 

I.I i.I i.i 

1 I< 0 
40 145 45 

.89 .89 .89 
0 

0 0 0 
0 0 0 
0 0 0 

I.I i.i I.I 

1 i< 0 
40 80 60 

.89 .89 .89 
0 

0 0 0 
0 0 0 
0 0 0 

i.i i.i i.i 

i 
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Volume Summary and Capacity Analysis WorkSheet 

I 
I 
I 
I 
I 
i 
! 

NB SB EB WB 

LT Flow Rate 39 96 45 
RT Flow Rate 73 39 51 
Approach Flow Rate 550 472 259 
Proportion LT 0.07 0.20 0.17 
Proportion RT 0.13 0.08 0.20 
Opposing Approach Flow Rate 472 550 202 
Conflicting Approaches Flow Rate 461 461 1022 
Proportion, Subject Approach Flow Rate 0.37 0.32 0.17 
Proportion, Opposing Approach Flow Rate 0.32 0.37 0.14 
Lanes on Subject Approach 2 2 2 
Lanes on Opposing Approach 2 2 2 
LT, Opposing Approach 96 39 45 
RT, Opposing Approach 39 73 67 
LT, Conflicting Approaches 90 90 135 
RT, Conflicting Approaches 118 118 112 
Proportion LT, Opposing Approach 0.20 0.07 0.22 
Proportion RT, Opposing Approach 0.08 0.13 0.33 
Proportion LT, Conflicting Approaches 0.20 0.20 0.13 
Proportion RT, Conflicting Approaches 0.26 0.26 0.ii 
Approach Capacity 767 801 463 

45 
67 

202 
0.22 
0.33 
259 

1022 
0.14 
0.17 

2 
2 

45 
51 

135 
112 

0.17 
0.20 
0.13 
0 .ii 
439 

I 
I 
I 
i 
I 
I 
i 
i 
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Intersection Performance Summary 

Approach • Approach V/C 
Movement Flow Rate Capacity Ratio 

NB 550 767 0.72 
SB 472 801 0.59 
EB * * . 
WB * * . 

Average 
Total Delay 
_ _  

15.2 
9.4 

* 

* 

Intersection Delay = * 
Level of Service (Intersection) = 

*The range limits on this approach exceed the maximum. 

LOS 

C 
B 
* 

* 

i 



i 
i 
i 
i 
! 

Center For Microcomputers In Transportation 
HCS: Unsignalized Intersection Release 2.1 Page 1 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

File Name ................ BA5i 00P.HC0 
Streets: (N-S) 51st Avenue -- (E-W) Baseline Road 
Analyst ................... Kirkham Michael 
Date of Analysis .......... 6/23/97 

Other Information ......... 2000 Pk Season-(4-6:00 PM) w/Casino Exst Geometr 

All-way Stop-controlled Intersection 

! 

I ~ 

I 

I 

No. Lanes 
Volumes 
PHF 
Grade 
MC' s (%) 
SU/RV' s (%) 
CV' s (%) 
PCE ' S 

~ B ~  

Northbound Southbound Eastbound Westbound 
L T R L T R L T R L T R 

. . . . . . . . . . . .  ~ . . . . . . . . . . . .  ~ . . . . . . . . . . . .  I . . . . . . . . . . . .  

1 I< 0 
35 400 50 

.89 .89 .89 
0 

0 0 0 
0 0 0 
0 0 0 

I.I i.i i.i 

1 i< 0 
85 450 70 

.89 .89 .89 
0 

0 0 0 
0 0 0 
0 0 0 

I.I i.I i.i 

1 
40 

.89 

0 
0 
0 

i.I 

I< 0 
95 55 

.89 .89 
0 
0 0 
0 0 
0 0 

i.I i.i 

1 I< 0 
60 135 70 

.89 .89 .89 
0 

0 0 0 
0 0 0 
0 0 0 

i.i I.I i.i 

I 

i 

I 

I 

I 

i 
! 

I 
i 
! 
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i Volume Summary and Capacity Analysis WorkSheet 

l 
NB SB EB WB 

LT Flow Rate 39 96 45 67 

1 

I 
I 
I 
I 
I 

RT Flow Rate 56 79 62 79 
Approach Flow Rate 544 681 214 298 
Proportion LT 0.07 0.14 0.21 0.22 
Proportion RT 0.i0 0.12 0.29 0.27 
Opposing Approach Flow Rate 681 544 298 214 
Conflicting Approaches Flow Rate 512 512 1225 1225 
Proportion, Subject Approach Flow Rate 0.31 0.39. 0.12 0.17 
Proportion, Opposing Approach Flow Rate 0.39 0.31 0.17 0.12 
. Lanes on Subject Approach 2 2 2 ~2 
Lanes on Opposing Approach 2 2 2 2 
LT, Opposing Approach 96 39 67 45 
RT, Opposing Approach 79 56 79 62 
LT, Conflicting Approaches 112 112 135 135 
RT, Conflicting Approaches 141 141 135 135 
Proportion LT, Opposing Approach 0.14 0.07 0.22 0.21 
Proportion RT, Opposing Approach 0.12 0. I0 0.27 0.29 
Proportion LT, Conflicting Approaches 0.22 0.22 0.Ii 0.ii 
Proportion RT, Conflicting Approaches 0.28 . 0.28 0.ii 0.ii 
Approach Capacity 786 827 429 453 

l 

l 

! 

i 

l 
l 
ll 
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Center For Microcomputers In Transportation 
HCS: Unsignalized Intersection Release 2.1 Page 3 
**************************************************************** 

Intersection Performance Summary 

" Approach Approach V/C 
Movement Flow Rate Capacity Ratio 

NB 544 786 0.69 
SB 681 827 0.82 
EB * . • 
WB * * , 

Average 
Total Delay 

13.9 
22.8 

* 

* 

Intersection Delay = * 
Level of Service (Intersection) = 

*The range limits on this approach exceed the maximum. 

LOS 

C 
D 
* 

* 

i 



i 
i 

HCM: SIG~IZED INTERSECTION S ~ Y  Version 2.4a 
Kirkham, Michael & Associates 

-- 
- - - - .  

09-12-1997 

i 
Streets: (E-W) Southern Avenue (N-S) 51st Avenue 
Analyst : Kirkham Michael File Name : S051 00A.HC9 
Area Type: Other 6-23-97 AM Peak -~ 
Comment: 2000 Pk Season with Casino, Exst Geometry 

i 
I 

I 

No. Lane s 
Volumes 
Lane Width 
RTOR Vols 
Lost Time 

Eastbound 
L T R 

1 1 < 
25 85 i0 

12.0 12.0 
0 

3.00 3.00 3.00 

Westbound Northbound Southbound 
L T R .L T R L T R 

. . . . . . . . . . . .  I . . . . . . . . . . .  ~ I . . . . . . . . . . . .  

1 1 < 1 1 < 1 1 1 
25 40 75 i0 405 25 130 365 15 

12.0 12.0 12.0 12.0 12.0 12.0 12.0 
0 0 0 

3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 

I 
I 
I 
i 
i 
I 
I 
I 
I 
i 

Phase Combination 1 
EB Left * 

Thru * 
Right * 
Peds * 

WB Left * 
Thru * 
Right * 
Peds * 

NB Right 
SB Right 
Green 30.0A 
Yellow/AR 4.0 
Cycle Length: 90 secs 

Signal Operations 
2 3 4 5 

NB Left * 
Thru * 
Right * 
Peds * 

SB Left * 
Thru * 
Right * 
Peds * 

EB Right 
WB Right 
Green 52.0A 
Yellow/AR 4.0 

Phase combinatlon order: #i #5 

6 7 8 

Lane Group : 
Mvmt s Cap 

EB L 374 
TR 570 

WB L 405 
TR 523 

NB L 312 
TR 981 

SB L 228 
T 990 
R 842 

Intersection Performance Summary 
Adj Sat v/c g/C 

Flow Ratio Ratio Delay 

1087 0.075 
1656 0 188 
1175 0 069 
1517 0 247 
529 0 035 

1666 0 492 
388 0 639 

1681 0 414 
1429 0 020 

Intersection Delay = 
Lost Time/Cycle, L = 

0.344 
0 344 
0 
0 
0 
0 
0 
0 
0 

6.0 sec 

344 
344 
589 
589 
589 
589 
589 

12.8 
13 4 
12 8 
13 7 
5 0 
7 2 

ii 9 
6 7 
5 0 

Approach : 
LOS Delay LOS 

- - - - - -  

B 13.3 B 
B 
B 13.5 B 
B 
A 7.2 B 
B 
B 8.0 B 
B 
A 

8 9 sec/veh Intersection LOS = B 
Critical v/c(x) = 0.494 

I 

I 

i 



i 

i 
HCM: SIGNALIZED INTERSECTION SUMMARY Version 2.4a 

Kirkham, Michael & Associates 
~ _  

Streets: (E-W) Southern Avenue (N-S) 51st Avenue 

09-12-1997 

! Analyst: Kirkham Michael File Name: S051 00P.HC9 
Area Type: Other 6-23-97 PM Peak-- 
Comment: 2000 Pk Season with Casino, Exst Geometry 

~ u ~  

i 

I 

I 
I 
I 
I 
I 

No. Lanes 
Volumes 
Lane Width 
RTOR Vols 
Lost Time 

Eastbound Westbound Northbound Southbound 
L T R L T R L T R L T R 

. . . . . . . . . . . .  I . . . . . . . . . .  - - - I  . . . . . . . . . . . . .  I . . . . . . .  ~ . . . .  

1 1 < 1 1 < 1 1 < 1 1 1 
25 50 15 40 140 105 20 430 25 100 530 25 

12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0 
0 0 0 0 

3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 

Signal Operations 
2 3 4 5 

NB Left * 
Thru * 
Right * 
Peds * 

SB Left * 
Thru * 
Right * 
Peds * 

EB Right 
WB Right 
Green 52.0A 
Yellow/AR 4.0 

Phase combination order: #i #5 

6 7 8 Phase Combination 1 
EB Left * 

Thru * 
Right * 
Peds * 

WB Left * 
Thru * 
Right * 
Peds * 

NB Right 
SB Right 
Green 30.0A 
Yellow/AR 4.0 
Cycle Length: 90 secs 

Intersection Performance Summary 

I 
I 

I 
i 
I 
I 
! 

Lane Group: 
Mvmts Cap 

Adj Sat v/c g/C 
Flow Ratio Ratio 

EB L 224 651 
TR 585 1699 

WB L 471 1367 
TR 567 1646 

NB L 158 269 
TR 1028 1746 

SB L 214 364 
T 1036 1759 
R 880 1495 

0 125 
0 125 
0 096 
0 485 
0 139 
0 497 
0 522 
0 575 
0 032 

Intersection Delay = 
Lost Time/Cycle, L = 6.0 sec 

0.344 
0.344 
0.344 
0 344 
0 589 
0 589 
0 589 
0 589 
0 589 

Approach: 
Delay LOS Delay LOS 

-- -- -- 

13.1 B 13.1 B 
13.1 B 
12.9 B 15.2 C 
15.5 C 
5.4 B 7.2 B 
7.3 B 
8.9 B 8.0 B 
8.0 B 
5.0 A 

9 4 sec/veh Intersection LOS = B 
Critical v/c(x) = 0.542 
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I 

i 

I 
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I 

Center For Microcomputers In Transportation 
HCS*******: Unsignalized**************Intersection*************Release********2***.l *************~.~ 

File Name ................ BR51 00A.HC0 
Streets: (N-S) 51st Avenue -- (E-W) Broadway Road 
Major Street Direction .... NS 
Length of Time Analyzed... 60 (min) 
Analyst .............. ~ .... Kirkham Michael 
Date of Analysis .......... 6/23/97 
Other Information ......... 2000 Pk Season-(7-9:00 AM) w/Casino Exst Geometr 

Two-way Stop-controlled Intersection 

Northbound Southbound Eastbound Westbound 

I 
I 
I 
I 
i 
I 

No. Lanes 
Stop/Yield 
Volumes 
PHF 
Grade 
MC' s (%) 
SU/RV' s (%) 
CV' s (%) 
PCE ' s 

L T R 

1 1 0 
N 

30 485 
.89 .89 

0 
0 0 
0 0 

13 13 
I.I I.i 

L T R 

0 I< 0 

430 
.89 

0 
0 
0 

13 
I.I 

N 
25 
.89 

0 
0 

13 
I.i 

L T R 

1 0 1 

55 85 
.89 .89 

0 
0 0 
0 0 

13 13 
I.i I.i 

L T R 

0 0 0 

Vehicle 
Maneuver 

Adjustment Factors 

Critical 
Gap (tg) 

Follow-up 
Time (tf) 

I 
I 
I 
I 
I 

Left Turn Major Road 
Right Turn Minor Road 
Through Traffic Minor Road 
Left Turn Minor Road 

5.00 
5.50 
6.00 
6.50 

2.10 
2.60 
3.30 
3.40 

i 



i 
I 

i 

Center For Microcomputers In Transportation 
HCS: Unsignalized Intersection Release 2.1 Page 2 
**************************************************************** 

WorkSheet for TWSC Intersection 

Step i: RT from Minor Street WB EB 

I 

I 

I 

Conflicting Flows: (vph) 
Potential Capacity: (pcph) 
Movement Capacity: (pcph) 
Prob. of Queue-free State: 

Step 2: LT from Major Street 

Conflicting Flows: (vph) 
Potential Capacity: (pcph) 
Movement Capacity: (pcph) 
Prob. of Queue-free State: 

SB 

442 
827 
827 

0.87 

NB 

455 
1041 
1041 
0.96 

I 
Step 4: LT from Minor Street WB 

Conflicting Flows: (vph) 

EB 

958 " 

i 
I 

I 

I 

I 
i 
I 
I 

Potential Capacity: (pcph) 
Major LT, Minor TH 
Impedance FactOr : 

Adjusted Impedance Factor: 
Capacity Adjustment Factor 
due to Impeding Movements 

Movement Capacity: (pcph) 

295 

0.96 
0.96 

0.96 
285 

i 
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Center For Microcomputers In Transportation 
HCS: Unsignalized Intersection Release 2.1 Page 3 
**************************************************************** 

Intersection Performance Summary 

FlowRate MoveCap SharedCap Avg.Total 
Movement v (pcph) Cm (pcph) Csh (pcph) Delay LOS 

EB L 68 285 16.6 C 

EB R 106 827 5.0 A 

NB L 37 1041 3.6 A 

Delay 
By ~p 

l0.2 

0.2 

Intersection Delay = 1.4 

i 
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I 

I 

IY 

I i 

Center For Microcomputers In Transportation 
HCS: Unsignalized Intersection Release 2.1 Page 1 
***************************************************************** 

File Name ................ BR51 00P.HC0 
Streets: (N-S) 51st Avenue - (E-W) Broadway Road 
Major Street Direction .... NS 
Length of Time Analyzed... 60 (min) 
Analyst ............ • ....... Kirkham Michael 
Date of Analysis .......... 6/23/97 
Other-Information.~ ....... 2000 Pk Season-(4-6:00 PM) w/Casino Exst Geometr 

Two~way Stop-controlled Intersection 

Northbound Southbound Eastbound Westbound 

I 
mt 
! 

I 
I 
I 

NO. Lanes 
Stop/Yield 
Volumes 
PHF 
Grade 
MC' s (%) 
SU/RV' s (%) 
CV' s (%) 
PCE ' S 

L T R 

1 1 0 
N 

45 540 
.89 .89 

0 
0 0 
0 0 
8 8 

I.I i.I 

L T R 

0 I< 0 

650 
.89 

0 
0 
0 
8 

I.i 

N 
45 
.89 

0 
0 
8 

i.i 

L T R 

1 0 1 

20 40 
.89 .89 

0 
0 0 
0 0 
8 8 

1.1 i.i 

L T R 

0 ,0 0 

0 

Vehicle 
Maneuver 

Adjustment Factors 

Critical 
Gap (tg) 

Follow-up 
Time (tf) 

! 

I 
I 
I 
i 

Left Turn Major Road 
Right Turn Minor Road 
Through Traffic Minor Road 
Left Turn Minor Road 

5.00 
5.50 
6.00 
6.50 

2.10 
2.60 
3.30 
3.40 



I 
i 
i 
I 
I 
i 
I 
I 

Center For Microcomputers In Transportation 
HCS: Unsignalized Intersection Release 2.1 Page 2 
**************************************************************** 

WorkSheet for TWSC Intersection 

Step I: RT from Minor Street WB EB 

Conflicting Flows: (vph) 672 
Potential Capacity: (pcph). 632 
Movement Capacity: (pcph) 632 
Prob. of Queue-free State: 0.92 

Step 2: LT from Major Street SB NB 

~ ~ ~ - ~ ~ - i ~  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ~ - - -  
Potential Capacity: (pcph) 800 
Movement Capacity: (pcph) 800 
Prob. of Queue-free State: 0.93 

I 
Step 4: LT from Minor Street WB EB 

Conflicting Flows : (vph) 1258 

! 

I 

Potential Capacity: (pcph) 
Major LT, Minor TH 
Impedance Factor : 

Adjusted Impedance Factor: 
Capacity Adjustment Factor 
due to Impeding Movements 

Movement Capacity: (pcph) 

198 

0.93 
0.93 

0.93 
184 

I 

I 

i 
I 
I 
I 
i 
I 



! 
Center For Microcomputers In Transportation 

HCS: Unsignalized Intersection Release 2.1 Page 3 
**************************************************************** 

/ 

i Movement 

EB L 

I EB R 

,, NB L 

~i --~ 

1 

| 

Intersection ~ o ~ c e  S ~ ~  

FlowRate M~e~p ~ ~ C ~  ~g.Total Delay 
v (pcph) ~(pcph) Csh(pcph) Delay LOS By ~ 

24 184 22.5 D 
10.2 

50 632 6.2 B 

56 800 4.8 A 0.3 

Intersection Delay = 0~ 8 

,:j 
! 
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Center For Microcomputers In Transportation 
HCS: Unsignalized Intersection Release 2oi Page 1 
**************************************************************** 

File Name ................ PE51 05A.HC0 
- -  

Streets:, (N-S) 51st Avenue (E-W) Pecos Road 
Major Street Direction .... NS 
Length of Time Analyzed... 60 (min) 
Analyst ................... Kirkham Michael 
Date of Analysis .......... 7/16/97 
Other Information ......... 2005 AM Peak Hour-Pk Season-Existing Geometry 

Two-way Stop-controlled Intersection 

Northbound Southbound Eastbound Westbound 

I 

I 

I 

I 

No. Lanes 
Stop/Yield 
Volumes 
PHF 
Grade 
MC' s (%) 
SU/RV' s (%) 
CV's (%) 
PCE' s 

L T R 

0> i< 0 
N 

i0 300 15 
.95 .95 .95 

0 
0 0 0 
0 0 0 
0 0 0 

i.I I.i 1.1 

L T R 

0> I< 0 
N 

15 355 5 
.95 .95 .95 

0 
0 0 0 
0 0 0 
0 0 0 

i.I i.I I.i 

L T R 

0> I< 0 

15 0 0 
.95 .95 .95 

0 
0 0 0 
0 0 0 
0 0 0 

I.I i.i i.i 

L T R 

0> I< 0 

I0 0 30 
.95 .95 .95 

0 
0 0 0 
0 0 0 
0 0 0 

I.I i.i i.i 

I 

I 
Vehicle 
Maneuver 

Adjustment Factors 

Critical 
Gap (tg) 

Follow-up 
Time (tf) 

I 
! 

I 
I 
I 
I 
I 

Left Turn Major Road 
Right Turn Minor Road 
Through Traffic Minor Road 
Left Turn Minor Road 

5.00 
5.50 
6.00 
6.50 

2.10 
2.60 
3.30 
3.40 



! 

! 

! 

! 

! 

Center For Microcomputers In Transportation 
HCS: Unsignalized Intersection Release 2.1 Page 2 
**************************************************************** 

WorkSheet for TWSC Intersection 

Step I: RT from Minor Street WB EB 

Conflicting Flows: (vph) 308 358 

I~ 

! 

Potential Capacity: (pcph) 967 
Movement Capacity: (pcph) 967 
Prob. of Queue-free State: 0.96 

Step 2: LT from Major Street SB 

Conflicting Flows: (vph) 315 

912 
912 

1.00 

360 

! 
Potential Capacity: (pcph) 
Movement Capacity: (pcph) 
Prob. of Queue-free State: 
TH Saturation Flow Rate: (pcphpl) 
RT Saturation Flow Rate: (pcphpl) 
Major LT Shared Lane Prob. 
of Queue-free State: 

1213 1155 
1213 1155 
0.99 0.99 
1700 1700 
1700 1700 

0.98 0.99 

! 
! 
! 

Step 3: TH from Minor Street 

Conflicting Flows: (vph) 
Potential Capacity: (pcph) 
Capacity Adjustment Factor 
due to Impeding Movements 

Movement Capacity: (pcph) 
Prob. of Queue-free State: 

WB EB 

692 698 
473 469 

0.97 0.97 
458 454 

1.00 1.00 

! 
! 
! 

Step 4: LT from Minor Street WB EB 

Conflicting Flows: (vph) 
Potential Capacity: (pcph) 
Major LT, Minor TH 
Impedance Factor: 

Adjusted Impedance Factor: 
Capacity Adjustment Factor 
due to Impeding Movements 

Movement Capacity: (pcph) 

690 705 
422 414 

0.97 0.97 
0.98 0.98 

0.98 0.94 
411 389 

! 
! 
! 
! 
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Center For Microcomputers In Transportation 
HCS: Unsignalized Intersection Release 2.1 ' Page 3 
**************************************************************** 

Intersection Performance Summary 

FlowRate MoveCap SharedCap Avg. Total Delay 
Movement v (pcph) Cm (pcph) Csh (pcph) Delay LOS By App 

EB L 18 389 
WB L 12 411 

WB R 35 967 

NB L 12 1155 
SB L 18 1213 

> 389 > 9.7 > B 
> > > 

719 5.4 B 
> > > 

5.4 

3.1 A 0.i 
3.0 A 0.I 

Intersection Delay = 0.6 

! 



I 

I 
I 
I 
I 
I 

Center For Microcomputers In Transportation 
HCS: Unsignalized Intersection Release 2.1 Page 1 
**************************************************************** 

File Name ................ PE51 05P.HC0 
Streets: (N-S) 51st Avenue -- (E-W) Pecos Road 
Major Street Direction .... NS 
Length of Time Analyzed... 60 (min) 
Analyst ................... Kirkham Michael 
Date of Analysis .......... 7/16/97 

Other Information ......... 2005 PM Peak Hour-Pk Season-Existing Geometry 

Two-way Stop-controlled Intersection 

Eastbound Westbound 

I 
I 
I 
I 
I 
I 

No. Lanes 
Stop/Yield 
Volumes 
PHF 
Grade 
MC' s (%) 
SU/RV' s (%) 
cv, s (%) 
PCE' S 

L T R L T R L T R L T R 
............ I ............ I ............ ~ ............ 

0> i< 0 0> i< 0 0> I< 0 0> I< 0 

I0 360 
.95 .95 

0 
0 0 
0 0 
0 0 

I.i I.i 

N 
15 

.95 

0 
0 
0 

i.i 

20 415 
.95 .95 

0 
0 0 
0 0 
0 0 

I.i I.i 

N 
5 

.95 

0 
0 
0 

I.I 

20 i0 l0 
.95 .95 .95 

0 
0 0 0 
0 0 0 
0 0 0 

i.I i.I i.i 

25 I0 50 
.95 .95 .95 

0 
0 0 0 
0 0 0 
0 0 0 

I.i i.i i.I 

Vehicle 
Maneuver 

Adjustment Factors 

Critical 
Gap (tg) 

Follow-up 
Time (tf) 

I 

I 
! 

i 

Left Turn Major Road 
Right Turn Minor Road 
Through Traffic Minor Road 
Left Turn Minor Road 

5.00 
5.50 
6.00 
6.50 

2.10 
2.60 
3.30 
3.40 

I 



I 
I 
I 
! 

I 
I 
I 

• Center For Microcomputers In Transportation 
HCS****: **************************************************************************** 1 ***********~,~ 

WorkSheet for TWSC Intersection 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ~ . . . . . . . . .  

Step I: RT from Minor Street WB 

Conflicting Flows : (vph) 
Potential Capacity: (pcph) 
Movement Capacity: (pcph) 
Prob. of Queue-free State: 

Step 2: LT from Major Street 

368 
901 
901 

0.94 

SB 

EB 

418 
850 
850 

0.99 

Conflicting Flows : ~(vph) 375 420 

I 
I 
I 

Potential Capacity: (pcph) 
Movement Capacity: (pcph) 
Prob. of Queue-free State: 
TH Saturation Flow Rate: (pcphpl) 
RT Saturation Flow Rate: (pcphpl) 
Major LT Shared Lane Prob. 
of Queue-free State: 

Step 3: TH from Minor Street 

1136 
1136 
0.98 
1700 
1700 

1081 
1081 
0.99 
1700 
1700 

0.97 0.99 

WB EB 

i 
. 

I 
i 
I 
I 
I 
I 
I 

Conflicting Flows: (vph) 
Potential Capacity: (pcph) 
Capacity Adjustment Factor 
due to Impeding Movements 

Movement Capacity: (pcph) 
Prob. of Queue-free State: 

818 
406 

0.96 
389 

0.97 

822 
404 

0.96 
387 

0.97 

Step 4: LT from Minor Street WB EB 

Conflicting Flows: (vph) 825 845 
Potential Capacity: (pcph) 352 343 
Major LT, Minor TH 
Impedance Factor: 0.93 0.93 

Adjusted Impedance Factor: 0.94 0.94 
Capacity Adjustment Factor 
due to Impeding Movements 0.93 0.88 

Movement Capacity: (pcph) 328 303 

i 
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Center For Microcomputers In Transportation 
HCS: Unsignalized Intersection Release 211 Page 3 
**************************************************************** 

Intersection Performance Summary 

Movement vFl°wRate(pcph) M°veCaPcm (pcph) cshSharedCap(pcph) Avg "DelayT°t al LOS ByDe I aYApp 

EB L 23 303 > > > 
EB T 12 387 > 388 > 10.6 > C 10.6 
EB R 12 850 > > > 

WB L 29 328 > > > 
WB T 12 389 > 539 > 8.2 > B 
WB R 58 901 > > > 

NB L 12 1081 3.4 A 
SB L 23 1136 3.2 A 

Intersection Delay = 1.3 

8.2 

0.i 
0.I 

! 



I 

I 

I 

I 

I 

i 

Center For Microcomputers In Transportation 
HCS: Unsignalized Intersection Release 2.1 Page 1 
**************************************************************** 

File Name ................ SJ51 05A.HC0 
- -  

Streets: (N-S) 51st Avenue (E-W) St. Johns Road 
Major Street Direction .... NS 
Length of Time Analyzed... 60 (min) 
Analyst ................... Kirkham Michael 
Date of Analysis .......... 7/16/97 
Other Information ......... 2005 AM Peak Hour-Pk Season-Existing Geometry 

Two-way Stop-controlled Intersection 

Northbound Southbound Eastbound Westbound 

I 
I 
I 
I 
I 
I 
I 

! 

! 

! 

! 

No. Lanes 
Stop/Yield 
Volumes 
PHF 
Grade 
MC' s (%) 
SU/RV' s (%) 
CV' s (%) 
PCE' s 

L T R 

0> 1 0 
N 

15 345 
.95 .95 

0 
0 0 
0 0 
0 0 

i.I i.i 

L T R 

0 I< 0 
N 

365 30 
• 95 .95 

0 
0 
0 
0 

i.i 

0 
0 
0 

i.i 

L T R 

i> 0< 0 

55 25 
.95 .95 

0 
0 0 
0 0 
0 0 

i.i I.i 

L T R 

0 0 0 

0 

Vehicle 
Maneuver 

Left Turn Major Road 
Right Turn Minor Road 
Through Traffic Minor Road 
Left Turn Minor Road 

Adjustment Factors 

Critical 
Gap (tg) 

5.00 
5.50 
6.00 
6.50 

Follow-up 
Time (tf) 

2 .i0 
2.60 
3.30 
3 .40 
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I 
I 
I 

Center For Microcomputers In Transportation 
HCS: Unsignalized Intersection Release 2.1 Page 2 
**************************************************************** 

WorkSheet for TWSC Intersection 

I 
I ~ 

I 

Step I: RT ~from Minor Street WB 

Conflicting Flows: (vph) 
Potential Capacity: (pcph) 
Movement Capacity: (pcph) 
Prob. of Queue-free State: 

Step 2: LT from Major Street SB 

EB 

380 
889 
889 

0.97 

NB 

Conflicting Flows: (vph) 395 

I 
I 
I 

Potential Capacity: (pcph) Iiii 
Movement Capacity: (pcph) IIII 
Prob. of Queue-free State: 0.98 
TH Saturation Flow Rate: (pcphpl) 1700 
RT Saturation Flow Rate: (pcphpl) 
Major LT Shared Lane Prob. 
of Queue-free State: 0.98 

Step 4: LT from Minor Street WB EB 

I 
I 
I 
I 
I 

I 
I 
I 

Conflicting Flows: (vph) 
Potential Capacity: (pcph) 
Major LT, Minor TH 
Impedance Factor : 

Adjusted Impedance Factor: 
Capacity Adjustment Factor 
due to Impeding Movements 

Movement Capacity: (pcph) 

740 
395 

0.98 
0.98 

0.98 
387 

I 
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Center For Microcomputers In Transportation 
HCS: Unsignalized Intersection Release 2.1 Page 3 
**************************************************************** 

Intersection Performance Summary 

FlowRate MoveCap SharedCap Avg. Total 
Movement v (pcph) Cm (pcph) Csh (pcph) Delay LOS 

EB L 64 387 > > > 
470 9.5 B 

EB R 29 889 > > > 

NB L 18 Iiii 3.3 A 

Intersection Delay = i. 0 

Delay 
By ~p 

9.5 

0.1 

I 
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I 

Center For Microcomputers In Transportation 
HCS: Unsignalized Intersection Release 2.1 Page 1 
**************************************************************** 

File Name ................. SJ51 05P.HC0 
- -  

Streets: (N-S) 51st Avenue (E-W) St. Johns Road 
Major Street Direction .... NS 
Length of Time Analyzed... 60 (min) 
Analyst ................... Kirkham Michael 
Date of Analysis .......... 7/16/97 
Other Information ......... 2005 PM Peak Hour-Pk Season-Existing Geometry 

Two-way Stop-controlled Intersection 

Northbound Southbound Eastbound Westbound 

I 
I 
i 
I 

No. Lanes 
Stop/Yield 
Volumes 
PHF 
Grade 
MC' s (%) 
SU/RV' s (%). 
CV' s (%) 
PCE' s 

L T R L T R L T R L T R 
. . . . . . . . . . . .  ~ . . . . . . . . . . . .  I . . . . . . . . . . . .  ~ . . . . . . . . . . . .  

0> 1 0 0 I< 0 I> 0< 0 0 0 0 

15 415 
.95 .95 

0 
0 0 
0 0 
0 0 

i.i I.I 

N 
435 
.95 

0 
0 
0 
0 

I.I 

N 
30 
.95 

0 
0 
0 

i.i 

55 25 
.95 .95 

0 
0 0 
0 0 
0 0 

i.i i.i 

I 
I 
I 
I 
I 
I 
I 
I 

Adjustment Factors 

Vehicle 
Maneuver 

Left Turn Major Road 
Right Turn Minor Road 
Through Traffic Minor Road 
Left Turn Minor Road 

Critical 
Gap (tg) 

FO 11 ow- up 
Time (tf) 

5.00 
5.50 
6.00 
6.50 

2.10 
2.60 
3.30 
3.40 

I 
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I 
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I 
I 

Center For Microcomputers In Transportation 
HCS: Unsignalized Intersection Release 2.1 Page 2 
**************************************************************** 

WorkSheet for TWSC Intersection 

Step I: RT from Minor Street 

Conflicting Flows: (vph) 
Potential Capacity: (pcph) 
Movement Capacity: (pcph) 
Prob. of Queue-free State: 

WB EB 

450 
819 
819 

0.96 

I 
I 
I 
I 

Step 2: LT from Major Street SB 

Conflicting Flows: (vph) 
Potential Capacity: (pcph) 
Movement Capacity: (pcph) 
Prob. of Queue-free State: 
TH Saturation Flow Rate: (pcphpl) 
RT Saturation Flow Rate: (pcphpl) 
Major LT Shared Lane Prob. 
of Queue-free State: 

Step 4: LT from Minor Street WB 

NB 

465 
1029 
1029 
0.98 
1700 

0.98 

EB 

I 
I 
I, 
I 
I 
I 
I 
I 

Conflicting Flows: (vph) 
Potential Capacity: (pcph) 
Major LT, Minor TH 
Impedance Factor : 

Adjusted Impedance Factor: 
Capacity Adjustment Factor 
due to Impeding Movements 

Movement Capacity: (pcph) 

880 
328 

0.98 
0.98 

0.98 
320 

I 
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Center For Microcomputers In Transportation 
HCS: Unsignalized Intersection Release 2.1 Page 3 
**************************************************************** 

Movement 

EB L 

EB R 

NB L 

FlowRate MoveCap 
v (pcph) Cm (pcph) 

64 320 > 

Intersection Performance Summary 

SharedCap Avg. Total 
Csh (pcph) Delay LOS 

29 819 > 
395 

18 1029 

Intersection Delay = 

> > 

11.9 
> > 

3.6 A 

1.0 

Delay 
By ~p 

C 11.9 

0.i 
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Center For Microcomputers In Transportation 
MCS: Unsignalized Intersection Release 2.1 Page 1 
**************************************************************** 

File Name ................ CS51 05A.HC0 
Streets: (N-S) 51st Avenue (E-W) Casino Entrance 
Major Street Direction .... NS 
Length of Time Analyzed... 60 (min) 
Analyst ................... Kirkham Michael 
Date of Analysis~ ......... 7/16/97 
Other Information ......... 2005 AM Peak Hour-Pk Season-Existing Geometry 

Two-way Stop-controlled Intersection 

Northbound Southbound Eastbound Westbound 

I 
I 
I 
I 

No. Lanes 
Stop/Yield 
Volumes 
PHF 
Grade 
MC' s {%) 
SU/RV' s (%) 
cv '  s (%) 
PCE' s 

L T R L T R L T R L T R 
. . . . . . . . . . . .  I . . . . . . . . . . . .  I . . . . . . . . . . . .  I . . . . . . . . . . . .  

0 i< 0 1 1 0 0 0 0 1 0 1 

370 
.95 

0 
0 
0 
0 

i.i 

N 
20 
.95 

0 
0 
0 

i.I 

120 275 
.95 .95 

0 
0 0 
0 0 
0 0 

i.I I.i 

N 

20 85 
.95 .95 

0 
0 0 
0 ~0 
0 0 

i.I i.i 

I 

I 
Vehicle 
Maneuver 

Adjustment Factors 

Critical 
Gap (tg) 

Follow-up 
Time (tf) 

I 
I 
I 
I 
I 
I 

Left Turn Major Road 
Right Turn Minor Road 
Through Traffic Minor Road 
Left Turn Minor Road 

5.00 
5.50 
6.00 
6.50 

2.10 
2.60 
3 .30 
3 .40 

I 



Center For Microcomputers In Transportation 
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**************************************************************** 

WorkSheet for TWSC Intersection 

I 
! 

I 

I 

Step 1: RT from Minor Street ~ 

Conflicting Flows: (~h) 380 
Potential Capacity: (pcph) 889 
Movement Capacity: (pcph) 889 
Prob. of Queue-free State: 0.89 

Step 2: LT from Major Street SB 

Conflicting Flows: (~h) 390 
Potential Capacity: (pcph) 1117 
Movement Capacity: (pcph) 1117 
Prob. of Queue-free State: 0.88 

EB 

I 
I 
I 

Step 4: LT from Minor Street WB 

Conflicting Flows: (vph) 775 
Potential Capacity: (pcph) 377 
Major LT, Minor TH 
Impedance Factor: 0.88 

Adjusted Impedance Factor: 0.88 
Capacity Adjustment Factor 
due to Impeding Movements 0.88 

Movement Capacity: (pcph) 330 

EB 

I 
i 
I 

I 
! 

I 
I 
I 



! 
! 

I 
I 
i 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Center For Microcomputers In Transportation 
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**************************************************************** 

Intersection Performance Summary 

FlowRate MoveCap SharedCap Avg. Total Delay 
Movement v (pcph) Cm (pcph) Csh(pcph) Delay LOS By App 

WB L 23 330 11.7 C 
5.3 

WB R 98 889 4.6 A 

SB L 139 1117 3.7 A i. 1 

Intersection Delay = i.I 
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i 
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I 

Center For Microcomputers In Transportation 
HCS: Unsignalized,Intersection Release 2.1 Page 1 
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File Name ................ CS51 05P.HC0 
-- 

Streets: (N-S) 51st Avenue (E-W) Casino Entrance 
Major Street Direction .... NS 
Length of Time Analyzed... 60 (min) 
Analyst ................... Kirkham Michael 
Date of Analysis .... ~ ..... 7/16/97 
Other Information ......... 2005 PM Peak Hour-Pk Season-Existing Geometry 

Two-way Stop-controlled Intersection 

Northbound Southbound Eastbound Westbound 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

L T R L T R L T R L T R 
. . . . . . . . . . . .  I . . . . . . . . . . . .  I . . . . . . . . . . . .  I . . . . . . . . . . . .  

NO. Lanes 0 I< 0 1 
Stop/Yield N 
Volumes 375 30 175 
PHF .95 .95 .95 
Grade 0 
MC' s (%) 0 0 0 
SU/RV' s (%) 0 0 0 
CV' s (%) 0 0 0 
PCE' s I. 1 I. 1 i. 1 

1 0 
N 

370 
.95 

0 
0 
0 
0 

I.I 

0 0 0 i 0 I 

30 175 
.95 .95 

0 
0 0 
0 0 
0 0 

l.l i.I 

Adjustment Factors 

Vehicle 
Maneuver 

Left Turn Major Road 
Right Turn Minor Road 
Through Traffic Minor Road 
Left Turn Minor Road 

Critical 
Gap (tg) 

Fol low-up 
Time (tf) 

5.00 
5.50 
6.00 
6.50 

2 .I0 
2.60 
3.30 
3.40 

i 



i 
I 
I 
i 

Center For Microcomputers In Transportation 
HCS: Unsignalized Intersection Release 2.1 Page 2 
**************************************************************** 

WorkSheet for TWSC Intersection 

I 
|~ 

Step I: RT from Minor Street 

Conflicting Flows: (vph) 
Potential Capacity: (pcph) 
Movement Capacity: (pcph) 
Prob. of Queue-free State: 

WB EB 

390 
878 
878 

0.77 

i 
Step 2: LT from Major Street SB NB 

Conflicting Flows: (vph) 405 

I 

i 

Potential Capacity: (pcph) 
Movement Capacity: (pcph) 
Prob. of Queue-free State: 

1099 
1099 
0.82 

Step 4: LT from Minor Street WB EB 

Conflicting Flows: (vph) 935 

I 
I 
I 
I 
i 
i 
i 
I 
I 

Potential Capacity: (pcph) 
Major LT, Minor TH 
Impedance Factor: 

Adjusted Impedance Factor: 
Capacity Adjustment Factor 
due to Impeding Movements 

Movement Capacity: (pcph) 

304 

0.82 
0.82 

0.82 
248 

i 
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Center For Microcomputers In Transportation 
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**************************************************************** 

Intersection Performance Summary 

FlowRate MoveCap SharedCap Avg.Total Delay 
Movement v(pcph) Cm(pcph) Csh(pcph) Delay LOS By App 

WB L 35 248 16.9 C 
5.3 

WB R 202 878 5.3 B 

SB L 202 1099 4.0 A 1.2 

Intersection Delay = 1.5 
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Center For Microcomputers In Transportation 
HCS: Unsignalized Intersection Release 2.1 Page 1 
**************************************************************** 

File Name ................. DU51 05A.HC0 
Streets: (N-S) 51st Avenue -- (E-W) Dusty Lane 
Major Street Direction .... NS 
Lengt~ of Time Analyzed... 60 (min) 
Analyst ................... Kirkham Michael 
Date of Analysis .......... 7/16/97 

Other Information ......... 2005 AM Peak Hour-Pk Season-Existing Geometry 

Two-way Stop-controlled Intersection 

Northbound S ~ t ~ ~  Eastbound Westbound 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

L T R L T R L T R L T R 
. . . . . . . . . . . .  I . . . . . . . . . . . .  I . . . . . . . . . . . .  I . . . . . . . . . . . .  

No. Lanes 
Stop/Yield 
Volumes 
PHF 
Grade 
MC' s (%) 
su/~, s (%) 
cv, s (%) 
PCE' s 

0 i< 0 
N 

470 25 
.95 .95 

0 
0 0 
0 0 
0 0 

I.i i.i 

0> 1 0 0 
N 

30 385 
• 95 .95 

0 
0 0 
0 0 
0 0 

i.I i.I 

0 0 i> 

15 
.95 

0 
0 
0 
0 

i.i 

0< 0 

0 

25 
.95 

0 
0 
0 

i.I 

Adjustment Factors 

Vehicle Critical Follow-up 
Maneuver Gap (tg) Time (tf) 

Left Turn Major Road 5.00 2.10 
Right Turn Minor Road 5.50 2.60 
Through Traffic Minor Road 6.00 3.30 
Left Turn Minor Road 6.50 3.40 



! 
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! 

! 

Center For Microcomputers In Transportation 
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**************************************************************** 

WorkSheet for TWSC Intersection 

Step I: RT from Minor Street WB EB 

i 

m !~ 

i 
! 

i 

I 

Conflicting Flows: (vph) 
Potential Capacity: (pcph) 
Movement Capacity: (pcph) 
Prob. of Queue-free State: 

482 
789 
789 

0.96 

Step 2: LT from Major Street SB 

Conflicting Flows: (vph) 495 
Potential Capacity: (pcph) 996 
Movement Capacity: (pcph) 996 
Prob. of Queue-free State: 0.96 
TH Saturation Flow Rate: (pcphpl) 1700 
RT Saturation Flow Rate: (pcphpl) 
Major LT Shared Lane Prob. 
of Queue-free State: 0.95 

Step 4: LT from Minor Street WB EB 

Conflicting Flows: (vph) 898 

I 
I 
I 
I 
I 
I 
I 
I 

Potential Capacity: (pcph) 320 
Major LT, Minor TH 
Impedance Factor : 0.95 

Adjusted Impedance Factor: 0.95 
Capacity Adjustment Factor 
due to Impeding Movements 0.95 

Movement Capacity: (pcph) 305 

! 
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Center For Microcomputers In Transportation 
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**************************************************************** 

Intersection Performance 

FlowRate MoveCap SharedCap Avg. Total 
Movement v (pcph) Cm(pcph) Csh (pcph) Delay 

WB L 18 305 > > 
491 8.1 

WB R 29 789 > > 

SB L 35 996 3.7 

Su~a~ 

LOS 

> 

B 
> 

A 

Intersection Delay = 0.5 

Delay 
By ~p 

8.1 

0.3 
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I 
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Center For Microcomputers In Transportation 
HCS: Unsignalized Intersection Release 2.1 Page 1 
**************************************************************** 

File Name ................. DU51 05P.HC0 
- -  

Streets: (N-S) 51st Avenue (E-W) Dusty Lane 
Major Street Direction .... NS 
Length of Time Analyzed... 60 (rain) 
Analyst ................... Kirkham Michael 
Date of Analysis .......... 7/16/97 
Other Information ......... 2005 PM Peak Hour-Pk Season-Existing Geometry 

Two-way Stop-controlled Intersection 

Northbound Southbound Eastbound Westbound 

I 
E 

I 

I 

No. Lanes 
Stop/Yield 
Volumes 
PHF 
Grade 
MC' s (%) 
SU/RV' s (%) 
CV' s (%) 
PCE' s 

L T R L T R L T R L T R 
. . . . . . . . . . . .  I . . . . . . .  " . . . . .  I . . . . . . . . . . . .  ~ . . . . . . . . . . . .  

0 i< 0 0> 1 0 0 0 0 i> 0< 0 

530 
.95 

0 
0 
0 
0 

I.i 

N 
25 
.95 

0 
0 
0 

i.i 

30 535 
.95 .95 

0 
0 0 
0 0 
0 0 

I.I i.i 

N 

0 

15 25 
.95 .95 

0 
0 0 
0 0 
0 0 

i.i i.i 

I 

I 

I 
Vehicle 
Maneuver 

Adjustment Factors 

Critical 
Gap (tg) 

Follow-up 
Time (tf) 

I 

I 

I 

I 

I 

I 

Left Turn Major Road 
Right Turn Minor Road 
Through Traffic Minor Road 
Left Turn Minor Road 

5.00 
5.50 
6.00 
6.50 

2.10 
2.60 
3.30 
3 .40 
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Center For Microcomputers In Transportation 
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**************************************************************** 

WorkSheet for TWSC Intersection 

Step I: RT from Minor Street WB 

Conflicting Flows: (vph) 542 
• Potential Capacity: (pcph) 736 
Movement Capacity: (pcph) 736 
Prob. of Queue-free State: 0.96 

EB 

I 
I 
I 

Step 2: LT from Major Street SB NB 

Conflicting Flows: (vph) 555 
Potential Capacity: (pcph) 932 
Movement Capacity: (pcph) 932 
Prob. of Queue-free State: 0.96 
TH Saturation Flow Rate: (pcphpl) 1700 
RT Saturation Flow Rate: (pcphpl) 
Major LT Shared Lane Prob. 
of Queue-free State: 0.94 

I 
Step 4: LT from Minor Street ~ EB 

I 
I 
I 
I 
I 
I 
I 

Conflicting Flows: (vph) 
Potential Capacity: (pcph) 
Major LT, Minor TH 
Impedance Factor: 

Adjusted Impedance Factor: 
Capacity Adjustment Factor 
due to Impeding Movements 

Movement Capacity: (pcph) 

1108 
242 

0.94 
0.94 

0.94 
228 
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Center For Microcomputers In Transportation 
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**************************************************************** 

Intersection Performance Summary 

Movement 

WB L 18 228 

WB R 29 736 

SB L 35 932 

FlowRate MoveCap SharedCap Avg. Total 
v (pcph) Cm (pcph) Csh (pcph) Delay 

Delay 
LOS By App 

.> > > 

397 i0.3 C 
> > > 

10.3 

4.0 A 0.2 

Intersection Delay = 0.5 
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I 

I 

I 
F 
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Center For Microcomputers In Transportation. 
HCS: Unsignalized Intersection Release 2.1 Page 1 
**************************************************************** 

File Name ................ ES51 05A.HC0 
-- 

Streets: (N-S) 51st Avenue (E-W) Estrella Drive 
Major Street Direction .... NS 
Length of Time Analyzed... 60 (min) 
Analyst ................... Kirkham Michael 
Date of Analysis .......... 7/16/97 
Other Information ......... 2005 AM Peak Hour-Pk Season-Existing Geometry 

Two-way Stop-controlled Intersection 

Northbound Southbound Eastbound Westbound 

I 
I 
I 
I 
I 
I 

No. Lanes 
Stop/Yield 
Volumes 
PHF 
Grade 
MC' s (%) 
SU/RV' s (%) 
CV' s (%) 
PCE' s 

L T R L T R L T R L T R 
. . . . . . . . . . . .  i . . . . . . . . . . . .  i . . . . . . . . . . . .  i . . . . . . . . . . . .  

0> i< 0 
N 

15 460 15 
.95 .95 .95 

0 
0 0 
0 0 
0 0 

I.i I.i 

0 
0 
0 

i.I 

0> i< 

25 395 
.95 .95 

0 
0 0 
0 0 
0 0 

I.I i.i 

0 
N 

15 
.95 

0 
0 
0 

I.I 

0> I< 0 

30 0 I0 
.95 .95 .95 

0 
0 0 0 
0 0 0 
0 0 0 

i.I i.I i.I 

0> l< 0 

I0 0 55 
.95 .95 .95 

0 
0 0 0 
0 0 0 
0 0 0 

I.I I.i I.I 

Vehicle 
Maneuver 
---- 

Adjustment Factors 

Critical 
Gap (tg) 

Follow-up 
Time (tf) 

] 
L .: 

I 

i 
_ } 

I 

i 
I 

I 

Left Turn Major Road 
Right Turn Minor Road 
Through Traffic Minor Road 
Left Turn Minor Road 

5.00 
5.50 
6.00 
6.50 

2.10 
2.60 
3.30 
3.40 
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I 

Center For Microcomputers In Transportation 
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**************************************************************** 

WorkSheet for~ TWSC Intersection 

Step i: RT from Minor Street WB EB 

I 
I 
I 
I 
I 
I 

Conflicting Flows: (vph) 468 
Potehtial Capacity: (pcph) 802 
Movement Capacity: (pcph) 802 
Prob. of Queue-free State: 0.92 

Step 2: LT from Major Street SB 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ~ . . . . . . . . .  

402 
866 
866 

0.99 

NB 

Conflicting Flows: (vph) 475 
Potential Capacity: (pcph) 1018 
Movement Capacity: (pcph) 1018 
Prob. of Queue-free State: 0.97 
TH Saturation Flow Rate: (pcphpl) 1700 
RT Saturation Flow Rate: (pcphpl) 1700 
Major LT Shared Lane Prob. 
of Queue-free State: 0.96 

Step 3: TH from Minor Street WB 

410 
1093 
1093 
0.98 
1700 
1700 

0.98 

EB 

Conflicting Flows: (vph) 918 918 

I 

I 

Potential Capacity: (pcph) 
Capacity Adjustment Factor 
due to Impeding Movements 

Movement Capacity: (pcph) 
Prob. of Queue-free State: 

360 360 

0.94 0.94 
337 337 

1.00 1.00 

I 
I 
i 
i 
I 
i 
I 

Step 4: LT from Minor Street WB EB 

Conflicting Flows: (vph) 915 
Potential Capacity: (pcph) 313 
Major LT, Minor TH 
Impedance Factor: 0.94 

Adjusted Impedance Factor: 0.95 
Capacity Adjustment Factor 
due to Impeding Movements 0.94 

Movement Capacity: (pcph) 294 

938 
303 

0.94 
0.95 

0.88 
265 
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Center For Microcomputers In Transportation 
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***************************************************************** 

Intersection Performance Summary 

FlowRate M0veCa p SharedCap Avg. Total Delay 
Movement v(pcph) Cm (pcph) Csh(pcph) Delay LOS By App 

EB L 35 265 > 

EB R 12 866 > 

WB L 12 294 > 

WB R 64 802 > 

NB L 18 1093 
SB L 29 1018 

> > 

322 13.1 C 
> > 

> > 

630  6 . 5  B 
> > 

13.1 

6.5 

3.3 A 0.I 
3.6 A 0.2 

Intersection Delay = i.I 
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File Name. ............... ES51 05P.HC0 
Streets: (N-S) 51st Avenue -- (E-W) Estrella Drive 
Major Street Direction .... NS 
Length of Time Analyzed... 60 (min) 
Analyst ................... Kirkham Michael 
Date of Analysis .......... 7/16/97 
Other Information ......... 2005 PM Peak Hour-Pk Season-Existing Geometry 

Two-way Stop-controlled Intersection 

Northbound Southbound " Eastbound Westbound 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
i 

No. Lanes 
Stop/Yield 
Volumes 
PHF 
Grade 
MC' s (%) 
SU/RV' s (%) 
CV' s (%) 
PCE' s 

L T R L T R L T R L T R 
. . . . . . . . . . . .  I . . . . . . . . . . . .  I . . . . . . . . . . . .  I . . . . . . . . . . . .  

0> I< 0 0> I< 0 0> i< 0 0> I< 0 

15 535 
.95 .95 

0 
0 0 
0 0 
0 0 

I.I I.i 

N 

15 
.95 

0 
0 
0 

I.I 

25 570 
.95 .95 

0 
0 0 
0 0 
0 0 

i.I I.i 

N 

15 
.95 

0 
0 
0 

I.I 

30 0 I0 
.95 .95 .95 

0 
0 0 0 
0 0 0 
0 0 0 

i.I i.I i.I 

I0 0 55 
.95 .95 .95 

0 
0 0 0 
0 0 0 
0 0 0 

i.i I.i I.I 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  U . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Adjustment Factors 

Vehicle Critical 
Maneuver Gap (tg) 

Left Turn Major Road 5.00 2.10 
Right Turn Minor Road 5.50 2.60 
Through Traffic, Minor Road 6.00 3.30 
Left Turn Minor Road 6.50 3.40 

Follow-up 
Time (tf) 

i 
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WorkSheet for TWSC Intersection 

Step 1 : RT from Minor Street WB EB 

I 

I 

Conflicting Flows: (vph) 
Potential Capacity: (pcph) 
Movement Capacity: (pcph) 
Prob. of Queue-free State: 

542 
736 
736 

0.91 

578 
705 
705 

0.98 

I 
I 
I 
I 
I 
I 

Step 2: LT from Major Street SB 

Conflicting Flows: (vph) 550 
Potential Capacity: (pcph) 938 
Movement Capacity: (pcph) 938 
Prob. of Queue-free State: 0.97 
TH Saturation Flow Rate: (pcphpl) 1700 
RT Saturation Flow Rate: (pcphpl) 1700 
Major LT Shared Lane Prob. 
of Queue-free State: 

NB 

585 
902 
902 

0.98 
1700 
1700 

0.95 0.97 

WB EB Step 3: TH from Minor Street 
. . . . .  - _ _ _ ~ _  

Conflicting Flows: (vph) 
Potential Capacity: (pcph) 
Capacity Adjustment Factor 
due to Impeding Movements 

Movement Capacity: (pcph) 
Prob. of Queue-free State: 

1168 1168 
266 266 

0.92 0.92 
244 244 

1.00 1.00 

i 
I 
I 
I 
I 

I 

Step 4: LT from Minor Street 

Conflicting Flows: (vph) 
Potential Capacity: (pcph) 
Major LT, Minor TH 
Impedance Factor : 

Adjusted Impedance Factor: 
Capacity Adjustment Factor 
due to Impeding Movements 

Movement Capacity: (pcph) 

WB EB 

1165 1188 
224 217 

0.92 0.92 
0.94 0.94 

0.92 
206 

I 

0.86 
186 
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Intersection Performance Summary 

FlowRate MoveCap SharedCap Avg. Total Delay 
Movement v (pcph) Cm(pcph) Csh (pcph) Delay LOS By App 

EB L 35 186 

EB R 12 -705 

WB L 12 206 

WB R 64 736 

NB L 18 902 
SB L ~ 29 938 

> > > 

229 19.8 C 
> > > 

> > > 

523 8.1 B 
> > > 

19.8 

8.1 

4.1 A 0.I 
4.0 A 0.2 

Intersection Delay = i. 2 

I 
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**************************************************************** 

File Name ................ EL51 05A.HC0 
w 

Streets: (N-S) 51st Avenue (E-W) Elliot Road 
Ma~or Street Direction .... NS 
Length of Time Analyzed... 60 (min) 
Analyst ................... Kirkham Michael 
Date of Analysis .......... 6/23/97 
Other Information ......... 2005 Pk Season-(7-9:00AM) w/Casino-Exst Geometry 

Two-way Stop-controlled Intersection 

Northbound Southbound Eastbound Westbound 

I 
I 
I 
I 
I 
I 
i 

I 
i 
I 
I 

No. Lanes 
Stop/Yield 
Volumes 
PHF 
Grade 
MC's (%) 
SU/RV' s (%) 
CV's (%) 
PCE's 

L T R L T R i L T R L T R 
. . . . . . . . . . . .  I . . . . . . . . . . . .  ! . . . . . . . . . . . .  I . . . . . . . . . . . .  

0> i< 

i0 485 
.89 .89 

0 
0 0 
0 0 

13 13 
I.I i.I 

0 
N 
5 

.89 

0 
0 

13 
i.i 

0> I< 

0 395 
.89 .89 

0 
0 0 
0 0 

13 13 
I.i i.i 

0 
N 
5 

.89 

0 
0 

13 
i.i 

0> i< 0 

5 5 15 
.89 .89 .89 

0 
0 0 0 
0 0 0 

13 13 13 
1.1 I.I I.I 

0> I< 0 

5 I0 5 
.89 .89 .89 

0 
0 0 0 
0 0 0 

13 13 13 
Ioi i.I i.I 

Adjustment Factors 

Vehicle Critical Follow-up 
Maneuver Gap (tg) Time (tf) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ~ -- -- -- 

Left Turn Major Road 5.00 2.10 
Right Turn Minor Road 5.50 2.60 
Through Traffic Minor Road 6.00 3.30 
Left Turn Minor Road 6.50 3.40 

I 
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WorkSheet for.TWSC Intersection 

Step I: RT from Minor Street WB EB 

I 
I 
I 
I 
I 

Conflicting Flows: (vph) 488 398 
Potential Capacity: (pcph) 784 870 
Movement Capacity: (pcph) 784 870 
Prob. of Queue-free State: 0.99 0.98 

Step 2: LT from Major Street SB NB 

Conflicting Flows: (vph) 490 400 
Potential Capacity: (pcph) i001 1105 
Movement Capacity: (pcph) i001 1105 
Prob. of Queue-free State: 1.00 0.99 
TH Saturation Flow Rate: (pcphpl) 1700 1700 
RT Saturation Flow Rate: (pcphpl) 1700 1700 
Major LT Shared Lane Prob. 
of Queue-free State: 1.00 0.98 

Step 3: TH from Minor Street WB EB 

Conflicting Flows: (vph) 898 898 I 

I 

I 

Potential Capacity: (pcph) 
Capacity Adjustment Factor 
due to Impeding Movements 

Movement Capacity: (pcph) 
Prob. of Queue-free State: 

369 369 

0.98 0.98 
363 363 

0.97 0.98 

I 
! 
! 
! 
! 
! 

Step 4: LT from Minor Street 

Conflicting Flows: (vph) 
Potential Capacity: (pcph) 
Major LT, Minor TH 
Impedance Factor: 

Adjusted Impedance Factor: 
Capacity Adjustment Factor 

WB EB 

905 902 
317 318 

0.96 0.95 
0.97 0.96 

due to Impeding Movements 0.95 0 • 95 
Movement Capacity: (pcph) 302 303 
. . . . .  ~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  • . . . . . . .  

I 
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Intersection Performance Summary 

FlowRate MoveCap SharedCap Avg. Total 
Movement v (pcph) Cm(pcph) Csh(pcph) Delay LOS 

EB L 7 303 > > 
EB T 7 363 > 514 > 7.5 
EB R 19 870 > > 

~ L 7 302 > > 
~ T 12 363 > 399 > 9.7 
~ R 7 784 > > 

NB L 12 1105 3.3 

Intersection Delay = 0.4 

> 

>B 
> 

> 

>B 
> 

A 

Delay 
By A~p 

7.5 

9.7 

0.I 
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**************************************************************** 

File Name ................ EL51 05P.HC0 
- -  

Streets: (N-S) 51st Avenue (E-W) Elliot Road 
Major Street Direction .... NS 
Length of Time Analyzed... 60 (min) 
Analyst ................... Kirkham Michael 
Date of Analysis .......... 6/23/97 
Other Information ......... 2005 Pk Season-(4-6:00PM)w/Casino-Exst Geometry 

Two-way Stop-controlled Intersection 

Northbound Southbound Eastbound Westbound 

I 
I 
I 
I 

No. Lanes 
Stop/Yield 
Volumes 
PHF 
Grade 
MC' s (%) 
SU/RV' s (%) 
CV' s (%) 
PCE' s 

L T R 

0> i< 0 
N 

10 510 0 
.89 .89 .89 

0 
0 0 0 
0 0 0 
8 8 8 

i.I 1.1 i.i 

L T R 

0> i< 0 
N 

5 605 i0 
.89 .89 .89 

0 
0 0 0 
0 0 0 
8 8 8 

i.i i.i i.i 

L T R 

0> I< 0 

0 5 15 
.89 .89 .89 

0 
0 0 0 
0 0 0 
8 8 8 

I.i I.I I.i 

L T R 

0> i< 0 

0 0 5 
.89 .89 .89 

0 
0 0 0 
0 0 0 
8 8 8 

I.I i.I I.i 

I 

I 
Vehicle 
Maneuver 

Adjustment Factors 

Critical 
Gap (tg) 

Follow-up 
Time (tf) 

I 
I 
I 
I 
i 
I 

Left Turn Major Road 
Right Turn Minor Road 
Through Traffic Minor Road 
Left Turn Minor Road 

5.00 
5.50 
6.00 
6.50 

2.10 
2.60 
3.30 
3.40 

I 
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WorkSheet for TWSC Intersection 

Step i: RT from Minor Street WB EB 

I 

I 
I 
I 
I 
I 
I 
i 
I 
I, 
I 
I 
I 

Conflicting Flows: (vph) 
Potential Capacity: (pcph) 
Movement Capacity: (pcph) 
Prob. of Queue-free State: 

Step 2: LT from Major Street 

510 610 
764 680 
764 680 

0.99 0.97 

SB NB 

Conflicting Flows: (vph) 510 
Potential Capacity: (pcph) 980 
Movement Capacity: (pcph) 980 
Prob. of Queue-free State: 0.99 
TH Saturation Flow Rate: (pcphpl) 1700 
RT Saturation Flow Rate: (pcphpl) 1700 
Major LT Shared Lane Prob. 
of Queue-free State: 0.99 

Step 3: TH from Minor Street WB 

615 
873 
873 

0.99 
1700 
1700 

0.98 

EB 

Conflicting Flows: (vph) 1140 1135 
Potential Capacity: (pcph) 275 277 
Capacity Adjustment Factor 
due to Impeding Movements 

Movement Capacity: (pcph) 
Prob. of Queue-free State: 

Step 4: LT from Minor Street 

Conflicting Flows: (vph) 
Potential Capacity: (pcph) 
Major LT, Minor TH 
Impedance Factor: 

Adjusted Impedance Factor: 
Capacity Adjustment Factor 
due to Impeding Movements 

Movement Capacity: (pcph) 

0.97 0.97 
266 267 

1.00 0.97 

WB EB 

1145 1138 
230 232 

0.94 0.97 
0.95 0.97 

0.93 0.96 
213 224 

I 
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Intersection Performance Summary 

FlowRate MoveCap sharedCap Avg. Total Delay 
Movement v (pcph) Cm (pcph) Csh (pcph) Delay LOS By App 

EB T 7 267 > > > 7.9 
EB R 19 680 > 480 > 7.9 > B 

WB R 7 764 > 764 > 4.8 > A 

NB L 12 873 4.2 A 0.1 
SB L 7 980 3.7 A 0.0 

Intersection Delay = 0.2 

I 
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File Name ................ DO51 05A.HC0 
-- 

Streets: (N-S) 51st Avenue (E-W) Dobbins Road 
Analyst ................... Kirkham Michael 
Date of Analysis .......... 6/23/97 
Other Information ......... 2005 Pk Season- (7-9:00AM) w/Casino-Exst Geometry 

All-way Stop-controlled Intersection 

i- 

I 
I 
I 
I 

No. Lanes 
Volumes 
PHF 
Grade 
MC' s (%) 
SU/RV' s (%) 
CV' s (%) 
PCE' S 
------ 

Northbound Southbound Eastbound Westbound 
L T R L T R L T R L T R 

. . . . . . . . . . . .  I . . . . . . . . . . . .  I . . . . . . . . . . . .  I . . . . . . . . . . . .  

1 i< 0 
20 405 75 

.89 .89 .89 
0 

0 0 0 
0 0 0 

13 13 13 
i.i i.i i.I 

1 i< 0 
50 345 I0 

.89 .89 .89 
0 

0 0 0 
0 0 0 

13 13 13 
I.i I.i i.I 

0> i< 0 
20 70 20 

.89 .89 .89 
0 

0 0 0 
0 0 0 

13 13 13 
I.I I.i I.i 

0> I< 0 
75 50 75 

.89 .89 .89 
0 

0 0 0 
0 0 0 

13 13 13 
i.I i.i i.i 

I 
I 
I 
I 
I 
I 
I, 
I 
I 
I 
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Volume Summary and Capacity Analysis WorkSheet 

I 
NB SB EB WB 

LT Flow Rate 22 56 22 84 

m ~ 

i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
! 

I 

RT Flow Rate 84 ii 22 
Approach Flow Rate 561 455 123 
Proportion LT 0.04 0.12 0.18 
Proportion RT 0.15 0.02 0.18 
Opposing Approach Flow Rate 455 561 224 
Conflicting Approaches Flow Rate 347 347 1016 
Proportion, Subject Approach Flow Rate 0.41 0.33 0.09 
Proportion, Opposing Approach Flow Rate 0.33 0.41 0.16 
Lanes on Subject Approach 2 2 1 
Lanes on Opposing Approach 2 2 1 
LT, Opposing Approach 56 22 84 
RT, Opposing Approach ii 84 84 
LT, Conflicting Approaches 106 106 78 
RT, Conflicting Approaches 106 106 95 
Proportion LT, Opposing Approach 0.12 0.04 0.38 
Proportion RT, Opposing Approach 0.02 0.15 0.38 
Proportion LT, Conflicting Approaches 0.31 0.31 0.08 
Proportion RT, Conflicting Approaches 0.31 0.31 0.09 
Approach Capacity 813 840 273 

84 
224 

0.38 
0.38 
123 

1016 
0.16 
0.09 

I 

1 
22 
22 
78 
95 

0.18 
0.18 
0.08 
0.09 
315 

I 
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Intersection Performance Summary 

Approach Approach V/C 
Movement Flow Rate Capacity Ratio 

Average 
Total Delay 

NB 561 813 0.69 13.8 
SB 455 840 0.54 ~7.8 
EB 123 273 0.45 5.5 
WB 224 315 0 . 71 15.0 

Intersection Delay = II. 24 
Level of Service (Intersection) = C 

LOS 

C 
B 
B 
C 

I 
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**************************************************************** 

File Name ................ DO51 05P.HC0 
-- 

Streets: (N-S) 51st Avenue (E-W) Dobbins Road 
Analyst ................... Kirkham Michael 
Date of Analysis .......... 6/23/97 
Other Information ......... 2005 Pk Season-(4-6:00PM)w/Casino-Exst 

All-way Stop-controlled Intersection 
= 

Geometry 

I 
I 
I 
I 

No. Lanes 
Volumes 
PHF 
Grade 
MC' s (%) 
SU/RV' s 
CV' s (%) 
PCE' s 

(%) 

Northbound Southbound Eastbound Westbound 
L T R L T R L T R L T R 

. . . . . . . . . . . .  I . . . . . . . . . . . .  i . . . . . . . . . . . .  ~ . . . . . . . . . . . .  

1 i< 0 
20 455 35 

.89 .89 .89 
0 

0 0 0 
0 0 0 
8 8 8 

I.i i.i I.i 

1 I< 0 
45 520 15 
.89 .89 .89 

0 
0 0 0 
0 0 0 
8 8 8 

I.I i.I I.i 

0> i< 0 
15 45 25 

.89 .89 .89 
0 

0 0 0 
0 0 0 
8 8 8 

i.i i.I i.I 

0> i< 0 
50 50 40 

.89 .89 .89 
0 

0 0 0 
0 0 0 
8 8 8 

i.i i.i i.i 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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**************************************************************** 

Volume Summary and Capacity Analysis WorkSheet 
............................................ ~__ 

NB SB EB WB 
~ - ~ { ~ j ~  ................................... ~ ...... ~ ........ ~-~ ....... ~-- 

RT Flow Rate 39 17 28 45 
Approach Flow Rate 572 652 96 157 
Proportion LT 0.04 0.08 0.18 0.36 
Proportion RT 0.07 0.03 0.29 0.29 
Opposing Approach Flow Rate 652 572 157 96 
Conflicting Approaches Flow Rate 253 253 1224 1224 
Proportion, Subject Approach Flow Rate 0.39 0.44 0.06 0.II 
Proportion, Opposing Approach Flow Rate 0.44 0.39 0.Ii 0.06 
Lanes on Subject Approach 2 2 1 ~I 
Lanes on Opposing Approach 2 2 1 1 
LT, Opposing Approach 51 22 56 17 
RT, Opposing Approach 17 39 45 28 
LT, Conflicting Approaches 73 73 73 73 
RT, Conflicting Approaches 73 73 56 56 
Proportion LT, Opposing Approach 0.08 0.04 0.36 0.18 
Proportion RT, Opposing Approach 0.03 0.07 0.29 0.29 
Proportion LT, Conflicting Approaches 0.29 0.29 0.06 0.06 
Proportion RT, Conflicting Approaches 0.29 0.29 0.05 0.05 
Approach Capacity 878 915 186 253 

i 



I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Center For, Microcomputers In Transportation 
HCS: Unsignalized Intersection Release 2.1 Page 3 
**************************************************************** 

Intersection Performance Summary 

Approach Approach V/C 
Movement Flow Rate Capacity Ratio 

NB * * * 
SB * * . 
EB * * • 
WB * * * 

Average 
Total Delay 

* 

* 

* 

* 

Intersection Delay = * 
Level of Service (Intersection) = * 

*The range limits on this approach exceed the maximum. 

LOS 

* 

* 

* 

* 

I 
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**************************************************************** 

File Name ................ BA51 05A.HC0 
m 

Streets: (N-S) 51st Avenue (E-W) Baseline Road 
Analyst ................... Kirkham Michael 
Date of Analysis .......... 6/23/97 
Other Information ......... 2005 Pk Season-(7-9:00AM)w/Casino-Exst Geometry 

All-way Stop-controlled Intersection 

I 
I 
I 

No. Lanes 
Volumes 
PHF 
Grade 
MC' s (%) 
SU/RV's (%) 
c v '  s (%) 
PCE' s 

Northbound Southbound Eastbound We s t bound 
L T R L T R L T R L T R 

. . . . . . . . . . . .  I . . . . . . . . . . . .  ! . . . . . . . . . . . .  I . . . . . . . . . . . .  

1 i< 0 
45 460 80 

.89 .89 .89 
0 

0 0 0 
0 0 0 
0 0 0 

i.~ ~.~ ~.~ 

1 i< 0 
105 345 45 
.89 .89 .89 

0 
0 0 0 
0 0 0 
0 0 0 

i.i i.i i.i 

1 I< 0 
50 180 55 

.89 .89 .89 
0 

0 0 0 
0 0 0 
0 0 0 

i.i i.I i.I 

1 i< 0 
45 i00 75 

.89 .89 .89 
0 

0 0 0 
0 0 0 
0 0 0 

I.I i.I I.i 

I 
! 

I 
I 
I 
I 
I 
I 
I 
I 
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Volume Summary and Capacity Analysis WorkSheet 

I 
I 
I 
I 
I 
I 
! 

NB SB 
~ - ~ - ~  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ~ . . . . . . .  ~ . . . . . . .  

~EB WB 

56 51 
RT Flow Rate 90 51 62 84 
Approach Flow Rate 658 557 320 247 
Proportion LT 0.08 0.21 0.17 0.21 
Proportion RT 0.14 0.09 0.19 0.34 
Opposing Approach Flow Rate 557 658 247 320 
Conflicting Approaches Flow Rate 567 567 1215 1215 
Proportion, Subject Approach Flow Rate 0.37 0.31 0.18 0.14 
Proportion, Opposing Approach Flow Rate 0.31 0.37 0.14 0.18 
Lanes on Subject Approach 2 2 2 2 
Lanes on Opposing Approach 2 2 2 2 
LT, Opposing Approach 118 51 51 56 
RT, Opposing Approach 51 90 84 62 
LT, Conflicting Approaches 107 107 169 169 
RT, Conflicting Approaches 146 146 141 141 
Propogtion LT, Opposing Approach 0.21 0.08 0.21 0.17 
Proportion RT, Opposing Approach 0.09 0.14 0.34 0.19 
Proportion LT, Conflicting Approaches 0.19 0.19 0.14 0.14 
Proportion RT, Conflicting Approaches 0o26 0.26 0.12 0.12 
Approach Capacity 763 796 476 444 

I 
i 
I 
I 
I 
I 
I 
i 
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Intersection Performance Summary 

Approach Approach V/C 
Movement Flow Rate Capacity Ratio 

Averse 
Total Delay 

NB 658 763 0.86 26.4 
SB 557 796 0.70 14.3 
EB * * , , 
~ , , , , 

Intersection Delay = * 
Level of Service (Intersection) = 

*The range limits on this approach exceed the maximum. 

LOS 

D 
C 
* 

* 
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I 

I 
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File Name ................ BA51 05P.HC0 
Streets: (N-S) 51st Avenue -- (E-W) Baseline Road 
Analyst ................... Kirkham Michael 
Date of Analysis .......... 6/23/97 
Other Information ......... ~ 2005 Pk Season- (4-6:00PM)w/Casino-Exst Geometry 

All-way Stop-controlled Intersection 

I 
I 
I 
I 

I 
I 
I 
I 
i 

J, 

I 

I 

I 

I 

No. Lanes 
Vo i ume s 
PHF 
Grade 
MC' s (%) 
SU/RV' s (%) 
CV' s (%) 
PCE ' s 

Northbound Southbound Eastbound Westbound 
L T R L T R L T R L T R 

. . . . . . . . . . . .  I . . . . . . . . . . . .  i . . . . . . . . . . . .  I . . . . . . . . . . . .  

1 I< 0 
40 455 55 
.89 .89 .89 

0 
0 0 0 
0 0 0 
0 0 0 

I.I I.I i.I 

1 i< 0 
I00 520 85 
.89 .89 .89 

0 
0 0 0 
0 0 0 
0 0 0 

I.i i.i I.i 

1 i< 0 
50 120 65 
.89 ~89 .89 

0 
0 0 0 
0 0 0 
0 0 0 

i.i I.i i.I 

1 i< 0 
70 165 85 

.89 .89 .89 
0 

0 0 0 
0 0 0 
0 0 0 

i.i i.i i.i 
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**************************************************************** 

Volume Summary and Capacity Analysis WorkSheet 

NB SB EB WB 

LT Flow Rate 45 112 56 79 
RT Flow Rate 62 96 73 96 
Approach Flow Rate 618 792 264 360 
Proportion LT 0.07 0.14 0.21 0.22 
Proportion RT 0.10 0.12 0.28 0.27 
Opposing Approach Flow Rate 792 618. 360 264 
Conflicting Approaches Flow Rate 624 624 1410 1410 
Proportion, Subject Approach Flow Rate 0.30 0.39 0.13 0.18 
Proportion, Opposing Approach Flow Rate 0.39 0.30 0.18 0.13 
Lanes on Subject Approach 2 2 2 ~2 
Lanes on Opposing Approach 2 2 2 2 
LT, Opposing Approach 112 45 79 56 
RT, Opposing Approach 96 62 96 73 
LT, Conflicting Approaches 135 135 157 157 
RT, Conflicting Approaches 169 169 158 158 
Proportion LT, Opposing Approach 0.14 0.07 0.22 0.21 
Proportion RT, Opposing Approach 0.12 0. I0 0.27 0.28 
Proportion LT, Conflicting Approaches 0.22 0.22 0.ii 0.ii 
Proportion RT, Conflicting Approaches 0.27 0.27 0.ii 0.Ii 
Approach Capacity 775 817 441 460 

i 
I 
I 
I 
I 
! 
| 
! 
! 

I 
I 
1 
i 
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**************************************************************** 

Intersection Performance .Summary 

App~ach Approach V/C 
Movement Flow Rate Capacity Ratio 

Average 
Total Delay 

NB 618 775 0.80 20.7 
SB 792 817 0.97 39.9 
EB * * * * 
WB * * * . 

Intersection Delay = * 
Level of Service (Intersection) = 

*The range limits on this approach exceed the maximum. 

LOS 

D 
E 
* 

* 
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HCM: SIGNALIZED INTERSECTION SUMMARY Version 2.4a 

Kirkham, Michael & Associates 

Streets : (E-W) Southern Avenue (N-S) 51st Avenue 

09-12-1997 

i 
Analyst: Kirkham Michael File Name: SO51 05A.HC9 
Area Type~ Other. 6-23-97 AM Peak-- 
Comment: 2005 Pk Season with Casino, Exst Geometry 

I 
I 
I 

No. Lanes 
Vo i ume s 
Lane Width 
RTOR Vols 
Lost Time 

Eastbound 
L T R 

1 1 < 
30 ii0 15 

12.0 12.0 
0 

m _ ~  

We s t bound Northbound Southbound 
L T R L T R L T R 

. . . . . . . . . . . .  I - - - - ~  . . . . . . . . .  # . . . . . . . . . . . .  

1 1 < 1 1 < 1 1 1 
25 50 95 15 480 30 160 425 15 

12.0 12.0 12.0 12.0 12.0 12.0 12.0 
0 0 0 

3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 

i 

I 

I 
i 
! 

I 
I 
I 

I 

I 

Phase Combination 1 
EB Left * 

Thru * 
Right * 
Peds * 

WB Left * 
Thru * 
Right * 
Peds * 

NB Right 
SB Right 
Green 30.0A 
Yellow/AR 4.0 
Cycle Length: 90 secs 

Signal Operations 
3 4 2 5 6 

NB Left * 
Thru * 
Right * 
Peds * 

SB Left * * 
Thru * * 
Right * * 
Peds * 

EB Right 
WB Right 
Green 8.0A 40.0A 
Yellow/AR 4.0 4.0 

Phase combination order: #i #5 #6 

7 8 

Lane Group : 
Mvmt s Cap 

Intersection Performance Summary 
Adj Sat v/c g/C 

Flow Ratio Ratio Delay 

EB L 316 918 0 . 108 
TR 569 1651 0.248 

WB L 343 996 0 . 082 
TR 522 1515 0. 312 

NB L 147 323 0.116 
TR 759 1666 0. 755 

SB L 240 1597 0 . 750 
T 990 1681 0.483 
R 842 1429 0. 020 

Intersection Delay = 
Lost Time/Cycle, L = 9.0 sec 

0.344 
0 344 
0 344 
0 344 
0 456 
0 456 
0 233 
0 589 
0 589 

13.0 
13.7 
12 9 
14 1 
9 1 

16 1 
20 0 
7 2 
5 0 

Approach : 
LOS Delay LOS 

B 13.6 B 
B 
B 13.9 B 
B 
B 15.9 C 
C 
C 10.5 B 
B 
A 

13 2 sec/veh Intersection LOS = B 
Critical v/c(x) = 0.613 

I 
I 

i 
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HCM: SIGNALIZED INTERSECTION SUMMARY Version 2.4a 

Kirkham, Michael & Associates 

Streets: (E-W) Southern Avenue (N-S) 51st Avenue 

09-12-1997 

i 
Analyst : Kirkham Michael File Name : S051 05P.HC9 
Area Type: Other 6-23-97 PM Peak- 
Comment: 2005 Pk Season with Casino, Exst Geometry 
---- 

I 
I 

I 
I 
I 
i 
! 

No. Lanes 
Volumes 
Lane Width 
RTOR Vol s 
Lost Time 

Eastbound Westbound Northbound Sout~ound 
L T R L T R L T R L T R 

. . . . . . . . . . . .  I . . . . . . . . . . . .  ! . . . . . . . . . .  ~---- i . . . . . . . . . . . .  

1 1 < 1 1 < 1 1 < 1 1 1 
30 60 20 50 175 130 20 490 30 125 615 30 

12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0 
0 0 0 0 

3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 

Signal Operations 
Phase Combination 1 
EB Left * 

Thru * 
Right * 
Peds * 

WB Left * 
Thru * 
Right * 
Peds * 

NB Right 
SB Right 
Green 30.0A 
Yellow/AR 4.0 
Cycle Length: 90 secs 

2 3 4 5 
NB Left * 

Thru * 
Right * 
Peds * 

SB Left * 
Thru *~ 
Right * 
Peds * 

EB Right 
WB Right 
Green 52.0A 
YelIow/AR 4.0 

Phase combinatlon order: #i #5 

6 7 8 

| 

I 
I 
I 
I 
I 
i 
I 

Lane Group : 
Mvmt s Cap 

EB L 168 
TR 583 

WB L 452 
TR 567 

NB L 88 
TR 1026 

SB L 164 
T 1036 
R 880 

Intersection Performance Summary 
Adj Sat v/c g/C 

Flow Ratio Ratio Delay 

487 0 203 
1693 0 153 
1311 0 124 
1646 0 605 
150 0 249 

1743 0 570 
279 0 852 

1759 0 667 
1495 0 039 

Intersection Delay = 

0.344 
0.344 
0.344 
0.344 
0.589 
0.589 
0.589 
0.589 
0.589 

13.5 
13.2 
13 .i 
17 1 
6 1 
8 0 

32 0 
9 3 
5 0 

Approach : 
LOS Delay LOS 

B 13.3 B 
B 

B 16.5 C 
C 
B 7.9 B 
B 
D 12.8 B 
B 
A 

12.1 sec/veh Intersection LOS = B 
Lost Time/Cycle, L = 6.0 sec Critical v/c(x) = 0.761 
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Center For Microcomputers In Transportation 

HCS: Unsignalized Intersection Release 2.1 Page 1 
***************************************************************** 

I 
I 
I 

File Name ................ BR51 05A.HC0 
-- 

Streets: (N-S) 51st Avenue (E-W) Broadway Road 
Major Street Direction .... NS 
Length of Time Analyzed... 60 (min) 
Analyst ................... Kirkham Michael 
Date of Analysis .......... 6/23/97 
Other Information ......... 2005 Pk Season- (7-9:00AM)w/Casino-Exst Geometry 

Two-way Stop-controlled Intersection 

i 
I 
I 
I 

No. Lanes 
Stop/Yield 
Volumes 
PHF 
Grade 
MC' s (%) 
SU/RV' s (%) 
CV' s (%) 
PCE' s 

Northbound 
L T R 

1 1 0 
N 

40 575 
.89 .89 

0 
0 0 
0 0 

13 13 
i.I i.i 

Southbound Eastbound Westbound 
L T R L T R L T R 

. . . . . . . . . . . .  ~ . . . . . . . . . . . .  ~ . . . . . . . . . . .  ~ 

0 i< 0 1 0 1 0 0 0 

510 
.89 

0 
0 
0 

13 
I.i 

N 
30 

.89 

0 
0 

13 
I.i 

70 105 
.89 .89 

0 
0 0 
0 0 

13 13 
i.i i.I 

i 
i 
i 

Vehicle 
Maneuver 

Adjustment Factors 

Critical 
Gap (tg) 

Left Turn Major Road 5.00 

Follow-up 
Time (tf) 

2.10 

i 
Right Turn Minor Road 
Through Traffic Minor Road 
Left Turn Minor Road 

5.50 
6.00 
6.50 

2.60 
3.30 
3.40 

! 

i 

I 

i 

I 

I 
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Center For Microcomputers In Transportation 
HCS: Unsignalized Intersection Release 2.1 Pag~ 2 
**************************************************************** 

WorkSheet for TWSC Intersection 

Step I: RT from Minor Street WB EB 

Conflicting Flows: (vph) 
Potential Capacity: (pcph) 
Movement Capacity: (pcph) 
Prob. of Queue-free State: 

525 
750 
750 

0.83 I 

i 
Step 2: LT from Major Street SB NB 

Conflicting Flows: (vph) 540 

I 

I 

Potential Capacity: (pcph) 948 
Movement Capacity: (pcph) 948 
Prob. of Queue-free State: 0.95 

Step 4: LT from Minor Street WB EB 

Conflicting Flows: (vph) 1140 

I 
I 
i 
g 

I 
I 

i 
I 
i 

Potential Capacity: (pcph) 
Major LT, Minor TH 
Impedance Factor : 

Adjusted Impedance Factor: 
Capacity Adjustment Factor 
due to Impeding Movements 

Movement Capacity: (pcph) 

232 

0.95 
0.95 

0.95 
220 

i 
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Center For Microcomputers In Transportation 
HCS: Unsignalized Intersection Release 2.1 Page 3 
**************************************************************** 

Intersection Performance 

FlowRate MoveCap SharedCap Avg. Total Delay 
Movement v (pcph) Cm (pcph) Csh (pcph) Delay LOS By App 

Summary 

EB L 87 220 27.0 D 

EB R 130 750 5.8 B 

NB L 50 948 4.0 A 

Intersection Delay = 1.5 

10.2 

0.2 
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Center For Microcomputers In Transportation 
HCS: Unsignalized Intersection Release 2.1 Page 1 
**************************************************************** 

File Name ................ BR51 05P.HC0 
- -  

Streets: (N-S) 51st Avenue (E-W) Broadway Road 
Major Street Direction .... NS 
Length of Time Analyzed... 60 (min) 
Analyst ................... Kirkham Michael 
Date of Analysis ........... 6/23/97 
Other Information ......... 2005 Pk Season- (4-6:00PM) w/Casino-Exst Geometry 

Two-way Stop-controlled Intersection 

Northbound Southbound Eastbound Westbound 

i 
I 
! 

I 

No. Lanes 
Stop/Yield 
Volumes 
PHF 
Grade 
MC' s (%) 
SU/RV' s (%) 
CV' s (%) 
PCE' s 

L T R 

1 1 0 
N 

55 625 
.89 .89 

0 
0 0 
0 0 
8 8 

I.I I.i 

L T R 

0 i< 0 

760 
.89 

0 
0 
0 
8 

I.I 

N 
50 

.89 

0 
0 
8 

I.i 

L T R 

1 0 1 

25 50 
.89 .89 

0 
0 0 
0 0 
8 8 

i.i i.I 

L T R 

0 0 0 

i 
| 

Vehicle 
Maneuver 

Adjustment Factors 

Critical 
Gap (tg) 

Follow-up 
Time (tf) 

g 

I 
i 
I 
I 
i 

Left Turn Major Road 
Right Turn Minor Road 
Through Traffic Minor Road 
Left Turn Minor Road 

5.00 
5.50 
6.00 
6.50 

2.10 
2.60 
3.30 
3.40 

! 



I 
i 
i 
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Center For Microcomputers In Transportation 
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**************************************************************** 

WorkSheet for TWSC Intersection 

Step I: RT from Minor Street WB EB 

! Conflicting Flows: (vph) 
Potential Capacity: (pcph) 
Movement Capacity: (pcph) 
Prob. of Queue-free State: 

785 
554 
554 

0.89 I 

I 

I 

Step 2: LT from Major Street 

Conflicting Flows: (vph) 
Potential Capacity: (pcph) 
Movement Capacity: (pcph) 
Prob. of Queue-free State: 

SB NB 

810 
705 
705 

0.90 

I 
I 
i 
/ 

I 
i 
I 
I 
I 
I 
/ 

Step 4: LT from Minor Street 

Conflicting Flows: (vph) 
Potential Capacity: (pcph) 
Major LT, Minor TH 
Impedance Factor: 

Adjusted Impedance Factor: 
Capacity Adjustment Factor 
due to Impeding Movements 

Movement Capacity: (pcph) 

EB 

1465 
150 

0.90 
0.90 

0.90 
136 
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Center For Microcomputers In Transportation 
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**************************************************************** 

Intersection Performance Summary 

FlowRate MoveCap SharedCap Avg. Total 
Movement v (pcph) Cm(pcph) Csh (pcph) Delay LOS 

EB L 31 136 34.2 E 

EB R 62 554 7 . 3 B 

NB L 68 705 5 . 7 B 

10.2 

Intersection Delay = 0.8 

Delay 
By ~p 

0.4 
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File Name ................ DU51 5AI.HC0 
- -  

Streets: (N-S) 51st Avenue (E-W) Dusty Lane 
Major Street Direction .... NS 
Length of Time Analyzed... 60 (min) 
Analyst ................... Kirkham Michael 
Date of Analysis .......... 7/16/97 
Other Information ......... 2005 AM Peak Hour-Pk Season-Improved Geometry 

Two-way Stop-controlled Intersection 
-- 

i ~ 

I 
I 
I 
I 
I 
I 

No. Lanes 
Stop/Yield 
Volumes 
PHF 
Grade 
MC' s (%) 
SU/RV' s (%) 
CV' s (%) 
PCE ' s 

Northbound Southbound Eastbound Westbound 
L T R L T R L T R L T R 

. . . . . . . . . . . .  I . . . . . . . . . . . .  I . . . . . . . . . . . .  ~ . . . . . . . . . . . .  

0 I< 0 1 i 0 0 0 0 i> O< 0 

470 
.95 

0 
0 
0 
0 

i.I 

N 
25 
.95 

0 
0 
0 

I.I 

30 385 
.95 .95 

0 
0 0 
0 0 
0 0 

i.I i.i 

N 

15 25 
.95 .95 

0 0 
0 0 
0 0 

i.I I.I 
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  k . . . . .  

Vehicle 
Maneuver 

Adjustment Factors 

Critical 
Gap (tg) 

Follow-up 
Time (tf) 

Left Turn Major Road 5.00 2.10 

i 

I 

i 

I 

I 

I 

I 

Right Turn Minor Road 
Through Traffic Minor Road 
Left Turn Minor Road 

5.50 
6 .,00 
6.50 

2.60 
3.30 
3.40 
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Center For Microcomputers In Transportation 
HCS: Unsignalized Intersection Release 2.1 Page 2 
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WorkSheet for TWSC Intersection 
. . . . . . . . . . . . . . . . . . . . . . . . .  ~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Step I: RT from Minor Street WB 

Conflicting Flows: (vph) 482 
Potential Capacity: (pcph) 789 
Movement Capacity: (pcph) 789 
Prob. of Queue-free State: 0.96 

EB 

Step 2: LT from Major Street SB 

Conflicting Flows: (vph) 495 

i 
Potential Capacity: (pcph) 
Movement Capacity: (pcph) 
Prob. of Queue-free State: 

996 
996 

0.96 

i 
Step 4: LT from Minor Street WB EB 

Conflicting Flows: (vph) 898 

I 
I 
I 
I 
I 
I 
I 
I 
I 

Potential Capacity: (pcph) 
Major LT, Minor TH 
Impedance Factor: 

Adjusted Impedance Factor: 
Capacity Adjustment Factor 
due to Impeding Movements 

Movement Capacity: (pcph) 

320 

0.96 
0.96 

0.96 
309 

I 
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Center For Microcomputers In Transportation, 
HCS: Unsignalized Intersection Release 2.1 Page 3 
**************************************************************** 

Intersection Performance Summary 

FlowRate MoveCap SharedCap Avg. Total 
Movement v (pcph) Cm (pcph) Csh (pcph) Delay LOS 

WB L 18 309 > > > 
495 8.0 

WB R 29 789 > > > 

SB L 35 996 3.7 A 

B 

Delay 
By ~p 

8.0 

0.3 

Intersection Delay = 0.5 
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I 
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Center For Microcomputers In Transportation 
HCS: Unsignalized Intersection Release 2.1 Page 1 
**************************************************************** 

File Name ................ DU51 5PI.HC0 
- -  

Streets: (N-S) 51st Avenue (E-W) Dusty Lane 
Major Street Direction .... NS 
Length of Time Analyzed... 60 (min) 
Analyst ................... Kirkham Michael 
Date of Analysis .......... 7/16/97 
Other Information ......... 2005 PM Peak Hour-Pk Season-Improved Geometry 

Two-way Stop-controlled Intersection 

I 

I 
I 

i ~ 

I 
I 
I 
! 

I 
I 
! 

I 
I 
I 

No. Lanes 
Stop/Yield 
Vo I ume s 
PHF 
Grade 
MC' s (%) 
SU/RV' s (%) 
CV' s (%) 
PCE' s 

Northbound Southbound Eastbound Westbound 
L T R L T R L T R L T R 

0 i< 0 1 1 0 0 0 0 i> 0< 0 

530 
.95 

0 
0 
0 
0 

I.I 

N 
25 
.95 

0 
0 
0 

I.i 

30 535 
.95 .95 

0 
0 0 
0 0 
0 0 

i.i I.I 

N 
15 25 

.95 .95 

0 0 
0 0 
0 0 

I.i i.I 

0 

Adjustment Factors 

Vehicle Critical 
Maneuver Gap (tg) 

Left Turn Major Road 5.00 
Right Turn Minor Road 5.50 
Through Traffic Minor Road 6.00 
Left Turn Minor Road 6.50 

Follow-up 
Time (tf) 

2 .I0 
2.60 
3.30 
3.40 
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I 
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HCS: Unsignalized Intersection Release 2.1 Page 2 
**************************************************************** 

WorkSheet for TWSC Intersection 

Step I: RT from Minor Street WB EB 

I 

I 

Conflicting Flows: (vph) 
Potential Capacity: (pcph) 
Movement Capacity: (pcph) 
Prob. of Queue-free State: 
------~ . . . . . . . . . . . .  

Step 2: LT from Major Street 

542 
736 
736 

0.96 

SB NB 

Conflicting Flows: (vph) 
Potential Capacity: (pcph) 
Movement Capacity: (pcph) 
Prob. of Queue-free State: 

555 
932 
932 

0.96 

i 
I 
I 

Step 4: LT from Minor Street WB EB 

Conflicting Flows: (vph) 
Potential Capacity: (pcph) 
Major LT, Minor TH 
Impedance Factor : 

Adjusted Impedance Factor: 
Capacity Adjustment Factor 
due to Impeding Movements 

Movement Capacity: (pcph) 

1108 
242 

0.96 
0.96 

0.96 
233 

I 
I 
I 
I 
I 
I 
I 
I 
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Center For Microcomputers In Transportation 
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**************************************************************** 

Intersection Performance Summary 

FlowRate MoveCap SharedCap Avg. Total 
Movement v (pcph) Cm (pcph) Csh (pcph) Delay LOS 

WB L 18 233 > > > 
403 i0.i 

WB R 29 736 > > > 

SB L 35 932 4.0 A 

,Delay 
By ~p 

C i0.i 

0.2 

Intersection Delay = 0.5 
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Center For Microcomputers In Transportation 
HCS: Unslgnalized Intersection Release 2.1 Page 1 
**************************************************************** 

File Name ................ ES51 5AI.HC0 
Streets: (N-S) 51st Avenue -- (E-W) Estrella Drive 
Major Street Direction .... NS 
Length of Time Analyzed... 60 (min) 
Analyst ................... Kirkham Michael 
Date of Analysis .......... 7/16/97- 
Other Information ......... 2005 AM Peak Hour-Pk Season-Improved Geometry 

Two-way Stop-controlled Intersection 

I I~ 

I 
I 
I 

No. Lanes 
Stop/Yield 
Volumes 
PHF 
Grade 
MC' s (%) 
SU/RV' s (%) 
CV' s (%) 
PCE ' s 

Northbound Southbound Eastbound Westbound 
L T R L T R L T R L T R 

. . . . . . . . . . . .  I . . . . . . . . . . . .  I . . . . . . . . . . . .  I . . . . . . . . . . . .  

1 I< 0 1 I< 0 0> i< 0 0> I< 0 

15 460 
.95 .95 

0 
0 0 
0 0 
0 0 

i.I i.i 

N 
15 
.95 

0 
0 
0 

i.i 

25 395 
.95 .95 

0 
0 0 
0 0 
0 0 

i.i i.i 

N 
15 
.95 

0 
0 
0 

I.i 

30 0 I0 
.95 .95 .95 

0 ' 
0 0 0 
0 0 0 
0 0 0 

I.i I.i i.i 

i0 0 55 
.95 .95 .95 

0 
0 0 0 
0 0 0 
0 0 0 

i.I i.i I.i 

I 
I 
! 

Vehicle 
Maneuver 

Adjustment Factors 

Critical 
Gap (tg) 

Left Turn Major Road 5.00 

Follow-up 
Time (tf) 

2 .i0 

I 
i 
I 
I 
I 
I 

Right Turn Minor Road 
Through Traffic Minor Road 
Left Turn Minor Road 

5.50 
6.00 
6.50 

2.60 
3.30 
3.40 

I 
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Center For Microcomputers In Transportation 
HCS: Unsignalized Intersection Release 2.1 Page 2 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

WorkSheet for TWSC Intersection 

Step I: RT from Minor Street WB EB 

I 

i 
I 

Conflicting Flows: (vph) 
Potential Capacity: (pcph) 
Movement Capacity: (pcph) 
Prob. of Queue-free State: 

Step 2: LT from Major Street 

468 402 
802 866 
802 866 

0.92 0.99 

SB NB 
Conflicting Flows: (vph) 475 410 
Potential Capacity: (pcph) 1018 1093 I ~ ~Movement~ !~!~~!~i~ _capacity: (pcph) .......... ~i_~I018 .... , .... ~i~I093 

i 
I 
I 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ~ - 

Conflicting Flows: (vph) 
Potential Capacity: (pcph) 
Capacity Adjustment Factor 
due-to Impeding Movements 

Movement Capacity: (pcph) 
Prob. of Queue-free State: 

918 918 
360 360 

0.96 0.96 
344 344 

1.00 1.00 

Step 4: LT from Minor Street WB EB 

| 
r" " 

I 

Conflicting Flows: (vph) 
Potential Capacity: (pcph) 
Major LT, Minor TH 
Impedance Factor: 

Adjusted Impedance Factor: 
Capacity Adjustment Factor 
due to Impeding Movements 

Movement Capacity: (pcph) 

915 938 
313 303 

0.96 0.96 
0.97 0.97 

0.95 0.89 
298 269 

I 
i 
I 
I 
i 
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Center For Microcomputers In Transportation 
HCS: Unsignalized Intersection Release 2.1 Page 3 
***************************************************************** 

Movement 

EB L 

EB R 

WB L 

WB R 

NB L 
SB L 

Intersection Performance Summary 

FlowRate MoveCap SharedCap Avg. Total 
v (pcph) Cm (pcph) Csh (pcph) Delay 

35 269 

12 866 

12 298 

64 802 

18 1093 
29 1018 

> > 

326 
> > 

12.9 

> > 

633 
> > 

6.5 

3.3 
3.6 

LOS 
- - - -  

> 

C 
> 

> 

B 
> 

A 
A 

Intersection Delay = 1.0 

Delay 
By ~p 

12.9 

6.5 

0.I 
0.2 

! 
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Center For Microcomputers In Transportation 
HCS: Unsignalized Intersection Release 2.1 Page 1 
**************************************************************** 

File Name ................ ES51 5PI.HC0 
Streets: (N-S) 51st Avenue (E-W) Estrella Drive 
Major Street Direction .... NS 
Length of Time Analyzed... 60 (min) 
Analyst ........ - ........... Kirkham Michael 
Date of Analysis ........... 7/16/97 
Other Information ......... 2005 PM Peak Hour-Pk Season-Improved Geometry 

Two-way Stop-controlled Intersection 

No. Lanes 
Stop/Yield 
Volumes 
PHF 
Grade 
MC' s (%) 
SU/RV' s (%) 
cv' s (%) 
PCE ' s 

NortWound Southbound Eastbound Westbound 
L T R L T R L T Ri L T R 

1 i< 0 1 I< 0 0> i< 0 0> I< 0 

15 535 
.95 .95 

0 
0 0 
0 0 
0 0 

i.I i.I 

N 
15 
.95 

0 
0 
0 

I.I 

25 570 
.95 .95 

0 
0 0 
0 0 
0 0 

I.i I.i 

N 
15 
.95 

0 
0 
0 

i.I 

30 0 I0 
.95 .95 .95 

0 
0 0 0 
0 0 0 
0 0 0 

~.i ~.~ i.~ 

i0 0 55 
• 95 .95 .95 

0 
0 0 0 
0 0 0 
0 0 0 

i.I i.i i.I 

Vehicle 
Maneuver 

Adjustment Factors 

Critical 
Gap (tg) 

Follow-up 
Time (tf) 

Left Turn Major Road 5.00 2.10 

I 
I 
| 
! 

I 
I 
I 

Right Turn Minor Road 
Through Traffic Minor Road 
Left Turn Minor Road 

5.50 
6.00 
6.50 

2.60 
3.30 
3.40 



! 

! 

! 

Center For Microcomputers .In Transportation 
HCS: Unsignalized Intersection Release 2.1 Page 2 
**************************************************************** 

WorkSheet for TWSC Intersection 

Step i: RT from Minor Street WB EB 

! 

H~ 

Conflicting Flows: (vph) 
Potential Capacity: (pcph) 
Movement Capacity: (pcph) 
Prob. of Queue-free State: 

542 578 
736 705 
736 705 

0.91 0.98 

! 

! 

! 

! 

! 

Step 2: LT from Major Street 

Conflicting Flows: (vph) 
Potential Capacity: (pcph) 
Movement Capacity: (pcph) 
Prob. of Queue-free State: 

SB NB 

550 585 
938 902 
938 902 

0.97 0.98 

Step 3: TH from Minor Street WB EB 

Conflicting Flows: (vph) 
Potential Capacity: (pcph) 
Capacity Adjustment Factor 
due .to Impeding Movements 

Movement Capacity: (pcph) 
Prob. of Queue-free State: 

1168 1168 
266 266 

0.95 0.95 
253 253 

1.00 1.00 

Step 4: LT from Minor Street WB EB 

D 
! 

I 
| 
! 

i 
! 

Conflicting Flows: (vph) 1165 1188 
Potential Capacity: (pcph) 224 217 
Major LT, Minor TH 
Impedance Factor: 0.95 0.95 

Adjusted Impedance Factor: 0.96 0.96 
Capacity Adjustment Factor 
due to Impeding Movements 0.95 0.88 

Movement Capacity: (pcph) 212 191 
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i 
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Center For Microcomputers In Transportation 
HCS: Unsignalized Intersection Release 2.1 Page 3 
**************************************************************** 

Intersection Performance Summary 

FlowRate MoveCap SharedCap Avg. Total Delay 
Movement v (pcph) Cm (pcph) Csh (pcph) Delay LOS By App 

EB L 35 191 > > > 
235 19.1 

EB R 12 705 > > > 

WB L 12 212 > > > 
529 7.9 

WB R 64 736 > > > 

NB L 18 902 4.1 A 
SB L 29 938 4.0 A 

C 19.1 

B 7.9 

Intersection Delay = i.i 

0.i 
0.2 
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I 

Center For Microcomputers In Transportation 
HCS: Unsignalized Intersection Release 2.1 Page 1 
**************************************************************** 

File Name ................ EL51 5AI.HC0 
Streets: (N-S) 51st Avenue (E-W) Elliot Road 
Major Street Direction .... NS 
Length of Time Analyzed... 60 (min) 
Analyst ................... Kirkham Michael 
Date of Analysis .......... 6/23/97 
Other Information ......... 2005 AM Peak Hour-Pk Season-Improved Geometry 

Two-way Stop-controlled Intersection 

m ~ 

I 
I 
I 

No. Lanes 
Stop/Yield 
Volumes 
PHF 
Grade 
MC' s (%) 
SU/RV' s (%) 
~' s (%) 
PCE' s 

Northbound 
L T R 

1 i< 0 
N 

I0 485 5 
.89 .89 .89 

0 
0 0 0 
0 0 0 

13 13 13 
I.i I.i I.i 

Southbound 
L T R 

1 I< 0 
N 

0 395 5 
.89 .89 .89 

0 
0 0 0 
0 0 0 

13 13 13 
i.i I.i I.i 

Eastbound Westbound 
L T R L T R 

. . . . . . . . . . . .  , . . . . . . . . . . . .  

0> I< 0 

5 5 15 
.89 .89 .89 

0 
0 0 0 
0 0 0 

13 13 13 
I.I i.I I.i 

0> l< 0 

5 I0 5 
.89 .89 .89 

0 
0 0 0 
0 0 0 

13 13 13 
i.I I.i I.I 

I 
| 

I 
! 

I 
! 
! 
! 
! 

Vehicle 
Maneuver 

Left Turn Major Road 
Right Turn Minor Road 
Through Traffic Minor Road 
Left Turn Minor Road 

Adjustment Factors 

Critical 
Gap (tg) 

Follow-up 
Time (tf) 

5.00 
5.50 
6.00 
6.50 

2.10 
2.60 
3.30 
3.40 

i 
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I 

i 

Center For Microcomputers In Transportation 
HCS: Unsignalized Intersection Release 2.1 Page 2 
**************************************************************** 

WorkSheet for TWSC Intersection 

Step I: RT from Minor Street 

Conflicting Flows: (vph) 
Potential Capacity: (pcph) 
Movement Capacity: (pcph) 
Prob. of Queue-free State: 

Step 2: LT from Major Street 

WB EB 

488 
784 
784 

0.99 

398 
870 
870 

0.98 

SB NB 

Conflicting Flows~ (vph) 
Potential Capacity: (pcph) 
Movement Capacity: (pcph) 
Prob. of Queue-free State: 

490 400 
i001 1105 
1001 1105 
1.00 0.99 

Step 3: TH from Minor Street WB EB 

Conflicting Flows: (vph) 
Potential Capacity: (pcph) 
Capacity Adjustment Factor 
due to Impeding Movements 

Movement Capacity: (pcph) 
Prob. of Queue-free State: 

898 898 
369 369 

0.99 0.99 
365 365 

0.97 0.98 

Step 4: LT from Minor Street WB EB 

Conflicting Flows : (vph) 
Potential Capacity: (pcph) 
Major LT, Minor TH 
Impedance Factor : 

Adjusted Impedance Factor: 
Capacity Adjustment Factor 
due to Impeding Movements 

Movement Capacity: (pcph) 

905 902 
317 318 ~ 

0.97 0.96 
0.98 0.97 

0.96 0.96 
303 305 
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Center For Microcomputers In Transportation 
HCS: Unsignalized Intersection Release 2.1 Page 3 
**************************************************************** 

Intersection Performance Summary 

FlowRate MoveCap SharedCap Avg. Total 
Movement v (pcph) Cm(pcph) Csh(pcph) Delay LOS 

EB L 7 305 > > > 

EB T 7 365 > 516 > 7.5 > B 
EB R 19 870 > > > 

~ L 7 303 > > > 

~ T 12 365 > 401 > 9.6 > B 
~ R 7 784 > > > 

NB L 12 1105 3.3 A 

Delay 
By~p 

7.5 

9.6 

0.I 

Intersection Delay = 0.4 



! 

! 

i 
! 
! 

Center For Microcomputers In Transportation 
HCS: Unsignalized Intersection Release 2.1 Page 1 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

File Name ................ EL51 5PI.HC0 
-- 

Streets: (N-S) 51st Avenue (E-W) Elliot Road 
Major Street Direction .... NS 
Length of Time Analyzed... 60 (min) 
Analyst ................... Kirkham Michael 
Date of Analysis .......... 6/23/97 
Other Information ......... 2005 PM Peak Hour-Pk Season-Improved Geometry 

Two-way Stop-controlled Intersection 

I 
! 
| 

No. Lanes 
Stop/Yield 
Volume s 
PHF 
Grade 
MC' s (%) 
SU/RV' s (%) 
CV' s (%) 
PCE' s 

_ _ _N°rthb°UndL ..... T _ _ _ ~ I .... L 

1 i< 

I0 510 
.89 .89 

0 
0 0 
0 0 
8 8 

i.I i.i 

~i l 
0 5 

.89 .89 

0 0 
0 0 
8 8 

i.i 1.1 

Southbound 
T R 

i< 0 
N 

605 i0 
.89 .89 

0 
0 0 
0 0 
8 8 

i.i i.i 

Eastbound 
L T R 

0> I< 0 

0 5 15 
.89 .89 .89 

0 
0 0 0 
0 0 0 
8 8 8 

1.1 i.I I.i 

Westbound 
L T R 

---- 

0> I< ' 0 

0 0 5 
.89 .89 .89 

0 
0 0 0 
0 0 0 
8 8 8 

i.I i.I i.I 

! 
| 

! 
Vehicle 
Maneuver 

Adjustment Factors 

Critical 
Gap (tg) 

Left Turn Major Road 5.00 

Follow-up 
Time (tf) 

2.10 

! 
! 

I 
! 

I 
I 
! 

Right Turn Minor Road 
Through Traffic Minor Road 
Left Turn Minor Road 

5.50 
6.00 
6.50 

2.60 
3.30 
3.40 
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! 
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I 
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HCS: Unsignalized Intersection Release 2.1 Page 2 ~ 
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WorkSheet for TWSC Intersection 

Step I: RT from Minor Street WB EB ~ 

I 

I 

Conflicting Flows: (vph) 
Potential Capacity: (pcph) 
Movement Capacity: (pcph) 
Prob. of Queue-free State: 

510 610 
764 680 
764 680 

0.99 0.97 

I 
! 

I 
I 
! 

Step 2: LT from Major Street 

Conflicting Flows: (vph) 
Potential Capacity: (pcph) 
Movement Capacity: (pcph) 
Prob. of Queue-free State: 

Step 3: TH from Minor Street 
. . . . . . . . . .  ~ ....... 

Conflicting Flows: (vph) 
Potential Capacity: (pcph) 
Capacity Adjustment Factor 
due ~to Impeding Movements 

Movement Capacity: (pcph) 
Prob. of Queue-free State: 

SB NB 

510 615 
980 873 
980 873 

0.99 0.99 

WB EB 

1140 1135 
275 277 

0.98 0.98 
269 271 

1.00 0.97 

Step 4: LT from Minor Street WB EB 

I 

I 
I 

Conflicting Flows: (vph) 1145 
Potential Capacity: (pcph) 230 
Major LT, Minor TH 
Impedance Factor: 0.95 

Adjusted Impedance Factor: 0.96 
Capacity Adjustment Factor 
due to Impeding Movements 0.94 

Movement Capacity: (pcph) 216 

1138 
232 

0.98 
0.98 

0.98 
226 

i 
i 
I 
i 
i 
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Center For Microcomputers In Transportation 
HCS: Unsignalized Intersection~ Release 2.1 Page 3 
**************************************************************** 

Intersection Performance Summary 

FlowRate MoveCap SharedCap Avg. Total Delay 
Movement v (pcph) Cm (pcph) Csh (pcph) Delay LOS By App 

EB T 7 271 > > > 7.9 
EB R 19 680 > 484 > 7.9 > B 

WB R 7 764 > 764 > 4.8 > A 

NB L 12 873 4.2 A 0.I 
SB L 7 980 3.7 A 0.0 

Intersection Delay = 0.2 

i 
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! 

! 

Center For Microcomputers In Transportation 
HCS: Unsignalized Intersection Release 2.1 Page 1 
**************************************************************** 

.File Name ................ DO51 5AI.HC0 
Streets: (N-S) 51st Avenue (E-W) Dobbins Road 
Analyst ................... Kirkham Michael 
Date of Analysis .... ~ ..... 6/23/97 
Other Information ......... 2005 AM Peak Hour-Pk Season-Improved Geometry 

All-way Stop-controlled Intersection 

Northbound Southbound Eastbound Westbound 

! 

! 

! 

! 

I! 

! 

! 

! 

! 

! 

! 

! 

! 

L T R 

1 
20 

.89 

0 
0 

13 
i.I 

No. Lanes 
Volumes 
PHF 
Grade 
MC' s (%) 
SU/RV' s (%) 
CV' s (%) 
PCE ' s 

1 1 
405 75 
.89 .89 

0 
0 0 
0 0 

13 13 
i.i I.I 

L 

1 
5O 

.89 

0 
0 

13 
I.I 

T R 

i< 

345 
.89 

0 
0 
0 

13 
i.I 

0 
i0 

.89 

0 
0 

13 
i.i 

L T R 

1 I< 0 
20 70 20 

.89 .89 .89 
0 

0 0 0 
0 0 0 

13 13 13 
Ioi i.I I.I 

L T R 

1 I< 0 
75 50 75 

.89 .89 .89 
0 

0 0 0 
0 0 0 

13 13 13 
i.i i.I I.i 
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Center For Microcomputers In Transportation 
HCS: Unsignalized Intersection Release 2.1 Page 2 
**************************************************************** 

Volume Summary and Capacity Analysis WorkSheet 

NB SB EB WB 

LT Flow Rate 22 56 22 
RT Flow Rate 84 ii 22 
Approach Flow Rate 561 455 123 
Proportion LT 0.04 0.12 0.18 
Proportion RT 0.15 0.02 0.18 
Opposing Approach Flow Rate 455 561 224 
Conflicting Approaches Flow Rate 347 347 1016 
Proportion, Subject Approach Flow Rate 0.41 0.33 0.09 
Proportion, Opposing Approach Flow Rate 0.33 0.41 0.16 
Lanes on Subject Approach 3 2 2 
Lanes on Opposing Approach 2 3 2 
LT, Opposing Approach 56 22 84 
RT, Opposing Approach ii 84 84 
LT, Conflicting Approaches 106 106 78 
RT, Conflicting Approaches 106 106 95 
Proportion LT, Opposing Approach 0.12 0.04 0 o 38 
Proportion RT, Opposing Approach 0.02 0.15 0.38 
Proportion LT, Conflicting Approaches 0.31 0.31 0o08 
Proportion RT, Conflicting Approaches 0.31 0.31 0.09 
Approach Capacity 1013 740 373 

84 
84 

224 
0.38 
0.38 
123 

1016 
0.16 
0.09 

2 
2 

22 
22 
78 
95 

0.18 
0.18 
0.08 
0.09 
415 

i 
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Center For Microcomputers In Transportation 
HCS: Unsignalized Intersection Release 2.1 Page 3 
**************************************************************** 

Intersection Performance Summary 

Approach Approach V/C 
Movement Flow Rate Capacity Ratio 

NB 561 1013 0.55 
SB 455 740 0.61 
EB 123 373 0.33 
WB 224 415 0 . 54 

Average 
Total Delay 

8.2 
i0.3 
3.5 
7.8 

Intersection Delay = 8.42 
Level of Service (Intersection) = B 

LOS 

B 
C 
A 
B 
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Center For Microcomputers In Transportation 
HCS*****: Unsignali************zed***Intersection**************Release******* 2 .***I**************~, ~ 

File Name .... ............ DO51 5PI.HC0 
- -  

Streets: (N-S) 51st Avenue (E-W) Dobbins Road 
Analyst .................... Kirkham Michael 
Date of Analysis .......... 6/23/97 
Other Information ......... 2005 PM Peak Hour-Pk Season-Improved Geometry 

All -way Stop- controlled Intersection 

Northbound Southbound Eastbound Westbound 

I 
I 
I 
I 
I 
| 
I 
| 

I 
l 

i 
I 
I 
! 

No. Lanes 
Volumes 
PHF 
Grade 
MC' s (%) 
SU/RV' s (%) 
CV' s (%) 
PCE ' s 

L T R 

1 1 1 
20 455 35 
.89 .89 .89 

0 
0 0 0 
0 0 0 
8 8 8 

i.I I.I i.i 

L T R 

1 I< 0 
45 520 15 
.89 ~89 .89 

0 
0 0 0 
0 0 0 
8 8 8 

I.I I.i i.I 

L T R 

1 i< 0 
15 45 25 

.89 .89 .89 
0 

0 0 0 
0 0 0 
8 8 8 

I.i i.I I.i 

L T R 

1 I< 0 
50 50 40 
.89 .89 .89 

0 
0 0 0 
0 0 0 
8 8 8 

I.I i.i i.i 



I 

i 
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I 

Center For Microcomputers In Transportation 
HCS: Unsignalized Intersection Release 2.1 Page 2 
**************************************************************** 

Volume Summary and Capacity Analysis WorkSheet 

NB SB EB WB 

I 
I 
I 
I 
I 
I 
! 
| 

i 
I 
! 

I 
I 
I 

LT Flow Rate 22 51 17 56 
RT Flow Rate 39 17 28 45 
Approach Flow Rate 572 652 96 157 
Proportion LT 0.04 0.08 0.18 0.36 
Proportion RT 0.07 0.03 0.29 0.29 
Opposing Approach Flow Rate 652 572 157 96 
Conflicting Approaches Flow Rate 253 253 1224 1224 
Proportion, Subject Approach Flow Rate 0.39 0.44 0.06 0.ii 
Proportion, Opposing Approach Flow Rate 0.44 0.39 0.ii 0.06 
Lanes on Subject Approach 3 2 2 2 
Lanes on Opposing Approach 2 3 2 2 
LT, Opposing Approach 51 22 56 17 
RT, Opposing Approach 17 39 45 28 
LT, Conflicting Approaches 73 73 73 73 
RT, Conflicting Approaches 73 73 56 56 
Proportion LT, Opposing Approach 0.08 0.04 0.36 0.18 
Proportion RT, Opposing Approach 0.03 0.07 0.29 0.29 
Proportion LT, Conflicting Approaches 0.29 0.29 0.06 0.06 
Proportion RT, Conflicting Approaches 0.29 0.29 0.05 0.05 
Approach Capacity 1078 815 286 353 

I 
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Center For Microcomputers In Transportation 
HCS: Unsignalized Intersection Release 2.1 Page 3 
***************************************************************** 

Intersection. Performance Summary 

Approach Approach V/C 
Movement Flow Rate Capacity Ratio 

NB * " * * 
SB * * , 
EB * * * 
WB * , * 

Average 
Total Delay 

* 

W 

* 

* 

Intersection Delay = * 
Level of Service (Intersection) = * 

*The range limits on this approach exceed the maximum. 

LOS 

* 

* 

* 

* 

i 



I| HCM: SIGNALIZED INTERSECTION SUMMARY Version 2.4a 
Kirkham, Michael & Associates 

09-12-1997 

Streets: (E-W) Dobbins Road (N-S) 51st Avenue 
Analyst: Kirkham Michael File Name: DO51 5AI.HC9 
Area Type: Other ~-I-97 AM Peak - 
Comment: 2005 Total Traffic (improved geometry) 

No. Lanes 
Volumes 
Lane Width 
RTOR Vols 
Lost Time 

Eastbound 
L T R 

1 I. < 
20 70 20 

12.0 12.0 
0 

3.00 3.00 3.00 

Westbound 
L T R 

1 1 < 
75 50 75 

12.0 12.0 
0 

3.00 3.00 3.00 

~ 

~ . . . .  

~ ~ ~  S ~ t ~ ~  
L T R L T R 

. . . . . . . . . . . .  ~ . . . . . . . . . . . .  

1 1 1 1 1 < 
20 405 75 50 345 i0 

12.0 12.0 12.0 12.0 12.0 
0 0 

3.00 3.00 3.00 3.00 3.00 3.00 

I 
I 
.I 
I 
I 
i 
! 

! 

Phase Combination 1 
EB Left * 

Thru * 
Right * 
Peds * 

WB Left * 
Thru * 
Right * 
Peds * 

NB Right 
SB Right 
Green 17.0A 
Yellow/AR 4.0 
Cycle Length: 90 secs 

Signal Operations 
2 3 4 5 

NB Left * 
Thru * 
Right * 
Peds * 

SB Left * 
Thru * 
Right * 
Peds * 

EB Right 
WB Right 
Green 65.0A 
Yellow/A/% 4.0 

Phase combination order: #I #5 

Intersection Performance Summary 

EB 

WB 

NB 

SB 

Lane Group : Adj Sat 
Mvmts Cap Flow 

L 185 927 
TR 325 1626 
L 227 1133 
TR 306 1530 
L 447 610 
T 1233 1681 
R 1048 1429 
L 358 488 
TR 1228 1674 

Lost Time/Cycle, L = 

v/c 
Rat io 

0.119 
0 311 
0 371 
0 458 
0 049 
0 369 
0 080 
0 156 
0.325 

g/c 
Ratio 

0.200 
0.200 
0.200 
0 200 
0 733 
0 733 
0 733 
0 733 
0 733 
7 Intersection Delay = 

6.0 sec Critical v/c(x) 

6 7 8 

~proach : 
Delay LOS Delay LOS 

19.1 C 19.9 C 
20.0 C 
20.6 C 21.0 C 
21.3 C 
2.1 A 2.8 A 
2.9 A 
2.2 A 
2.4 A 2.7 A 
2.8 A 

3 sec/veh Intersection LOS = B 
= 0. 388 

! 

! 

! 

! 
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HCM: SIGNALIZED INTERSECTION SUMMARY Version 2.4a 

Kirkham, Michael & Associates 
- - - - - -  

Streets : (E-W) Dobbins Road (N-S) 51st Avenue 

09-12-1997 

~ ~  

i 
Analyst : Kirkham Michael File Name: DO51 5PI.HC9 
Area Type: Other 4-1-97 PM Peak- 

• Comment: 2005 Total Traffic (improved geometry) 
- - - -  

~ . . . .  " 

I 
I 
i 

No. Lanes 
Volume s 
Lane Width 
RTOR Vols 
Lost Time 

Eastbound Westbound Northbound Southbound 
L T R L T R L T R L T R 

. . . . . . . . . . . .  I . . . . . . . . . . . .  I . . . . . . . . . . . .  I . . . . . . . . . . . .  

1 1 < 1 1 < 1 1 1 1 1 < 
15 45 25 50 50 40 20 455 35 45 520 .15 

12.0 12.0 12.0 12.0 12.0 12.0 12.0 12~0 12.0 
0 0 0 0 

3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 

I 
I 
I 
I 
I 

Phase Combination 1 
EB Left * 

Thru * 
Right • * 
Peds * 

WB Left * 
Thru * 
Right * 
Peds * 

NB Right 
SB Right 
Green 17.0A 
Ye llow/AR 4.0 
Cycle Length: 90 secs 

Signal Operations 
2 3 4 5 

NB Left * 
Thru * 
Right * 
Peds * 

SB Left * 
Thru * 
Right * 
Peds * 

EB Right 
WB Right 
!Green 65.0A 
YelIow/AR 4.0 

Phase combination order: #i #5 

.. 

6 7 8 

Intersection Performance Summary 

I 

i 

i 

i 

Lane Group : 
Mvmt s Cap 

Adj Sat v/c g/C 
Flow Ratio Ratio 

EB L 227 
TR 319 

WB L 253 
TR 314 

NB L 225 
T 1233 
R 1048 

SB L 295 
TR 1228 

1133 0.075 
1593 0.248 
1265 0.221 
1568 0.322 
307 0.098 

1681 0.415 
1429 0. 037 
402 0. 173 

1674 0.490 
Intersection Delay = 

Lost Time/Cycle, L = 

0 200 
0 200 
0 200 
0 200 
0 733 
0 733 
0 733 
0 733 
0 733 

6.0 sec 

Approach : 
Delay LOS Delay LOS 

_ _ _  

18.9 C 19.5 C 
1-9.7 C 
19.5 C 19.9 C 
20.1 C 
2.2 A 3.0 A 
3.1 A 
2.1 A 
2.4 A 3.4 A 
3.5 A 

6 0 sec/veh Intersection LOS = B 
Critical v/c (x) = 0. 454 

! 

! 

I 
i 
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Center For Microcomputers In Transportation 
HCS: Unsignalized Intersection Release 2.1 Page 1 
**************************************************************** 

File Name ................ BA51 5AI.HC0 
- -  

Streets: (N-S) 51st Avenue (E-W) Baseline Road 
Analyst ................... Kirkham Michael 
Date of Analysis .......... 6/23/97 
Other Information ......... 2005 AM Peak Hour-Pk Season-Improved Geometry 

All-way Stop-controlled Intersection 

I 
I 
I 

No. Lanes 
Volumes 
PHF 
Grade 
MC' s (%) 
SU/RV' s (%) 
CV' s (%) 
PCE' s 

Northbound 
L T R 

1 2< 0 
45 460 80 
.89 .89 .89 

0 
0. 0 0 
0 0 0 
0 0 0 

I.I I.I I.I 

Southbound 
L T R 

1 1 1 
105 345 45 
.89 .89 .89 

0 
0 0 0 
0 0 0 
0 0 0 

I.I I.I i.i 

Eastbound 
L T R 

Westbound 
L T R 

1 I< 0 
45 100 75 

.89 .89 .89 
0 

0 0 0 
0 0 0 
0 0 0 

i.i .I.i i.I 

1 I< 0 
50 180 55 

.89 .89 .89 
0 

0 0 0 
0 0 0 
0 0 0 

i.i i.i i.I 

i 
i 
I 
i 

I 
I 
I 
I 
I 
I 
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Center For Microcomputers In Transportation 
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**************************************************************** 

. . . . . . . . . . . . . . . . . . . . . . . .  T . . . . . . . . . . .  

Volume Summary and C a p a c i t y  .~malys i s  WorkSheet 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NB SB EB WB 

LT Flow Rate 51 118 56 51 
RT Flow Rate 90 51 62 84 
Approach Flow Rate 658 557 320 247 
Proportion LT 0.08 0.21 0.17 0.21 
Proportion RT 0.14 0.09 0.19 0.34 
Opposing Approach Flow Rate 557 658 247 320 
Conflicting Approaches Flow Rate 567 567 1215 1215 
Proportion, Subject Approach Flow Rate 0.37 0.31 0.18 0.14 
Proportion, Opposing Approach Flow Rate 0 o 31 0.37 0.14 0.18 
Lanes on Subject Approach 3 3 2 ~2 
Lanes on Opposing Approach 3 3 2 2 
LT, Opposing Approach 118 51 51 56 
RT, Opposing Approach 51 90 84 62 
LT, Conflicting Approaches 107 107 169 169 
RT, Conflicting Approaches 146 146 141 141 
Proportion LT, Opposing Approach 0.21 0.08 0.21 0.17 
Proportion RT, Opposing Approach 0.09 0.14 0.34 0.19 
Proportion LT, Conflicting Approaches 0.19 0.19 0.14 0.14 
Proportion RT, Conflicting Approaches 0.26 0.26 0.12 0.12 
Approach Capacity 863 896 476 444 

I 
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Center For Microcomputers In Transportation 
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**************************************************************** 

Intersection Performance Summary 

Approach Approach V/C • Average 
Movement Flow Rate Capacity Ratio Total Delay 

NB 658 863 0.76 18.1 
SB 557 896 0.62 i0.6 
EB * * * * 
WB * * * * 

/ 

Intersection Delay = * 
Level of Service (Intersection) = * 

*The range limits on this approach exceed the maximum. 

LOS 

C 
C 
* 

* 

i 
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Center For Microcomputers In Transportation 
HCS: Unsignalized Intersection Release 2.1 Page 1 
**************************************************************** 

. . 

File Name ................ BA51 5PI.HC0 
Streets: (N-S) 51st Avenue -- (E-W) Baseline Road 
Analyst .................. ~ Kirkham Michael 
Date of Analysis .......... 6/23/97 

Other Information., ....... 2005 PM Peak Hour-Pk Season-Improved Geometry 

All-way Stop-controlled Intersection 

I .¸ 

I 
i 
I 

No. Lanes 
Volumes 
PHF 
Grade 
MC' s (%) 
SU/RV' s (%) 
CV' s (%) 
PCE ' S 

m ~  

Northbound Southbound Eastbound Westbound 
L T R L T R L T R L T R 

1 2< 0 
40 455 55 
.89 .89 .89 

0 
0 0 0 
0 0 0 
0 0 0 

I.i I.I i.I 

1 1 1 
I00 520 85 
.89 .89 .89 

0 
0 0 0 
0 0 0 
0 0 0 

i.i I.I i.i 

1 I< 0 
50 120 65 

.89 .89 .89 
0 

0 0 0 
0 0 0 
0 0 0 

1.1 1.1 i.i 

1 I< 0 
70 165 85 

.89 .89 .89 
0 

0 0 0 
0 0 0 
0 0 0 

i.i i.i i.i 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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Volume Summary and Capacity Analysis WorkSheet 

NB SB EB WB 

LT Flow Rate 45 112 56 79 
RT Flow Rate 62 96 73 96 
Approach Flow Rate 618 792 264 360 
Proportion LT 0.07 0.14 0.21 0.22 
Proportion RT 0.I0 0.12 0.28 0.27 
Opposing Approach Flow Rate 792 618 360 264 
Conflicting Approaches Flow Rate 624 624 1410 1410 
Proportion, Subject Approach Flow Rate 0.30 0.39 0.13 0.18 
Proportion, Opposing Approach Flow Rate 0.39 0.30 0.18 0.13 
Lanes on Subject Approach 3 3 2 2 
Lanes on Opposing Approach 3 3 2 2 
LT, Opposing Approach 112 45 79 56 
RT, Opposing Approach 96 62 96 73 
LT, Conflicting Approaches 135 135 157 157 
RT, Conflicting Approaches 169 169 158 158 
Proportion LT, Opposing Approach 0.14 0.07 0.22 0.21 
Proportion RT, Opposing Approach 0.12 0.i0 0.27 0.28 
Proportion LT, Conflicting Approaches 0.22 0.22 0.ii 0.ii 
Proportion RT, Conflicting Approaches 0.27 0.27 0.ii 0.Ii 
Approach Capacity 875 917 441 460 
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**************************************************************** 

• Intersection Performance S ~ ~  

Approach Approach V/C 
Movement Flow Rate Capacity Ratio 

NB 618 875 0.71 
SB 792 917 0.86 
EB * * . 
WB * * • 

Average 
Total Delay 

14.7 
26.7 

* 

* 

Intersection Delay = * 
Level of •Service (Intersection) = 

*The range limits on this approach exceed the maximum. 

LOS 

C 
D 
* 

* 



i 
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HCM: SIGNALIZED INTERSECTION SUMMARY Version 2.4a 

• Kirkham, Michael & Associates 
m - - - -  

Streets: (E-W) Baseline Road (N-S) 51st Avenue 

09-12-1997 

I 
Analyst : Kirkham Michael File Name: BA51 5AI.HC9 

- -  

Area Type: Other 4-1-97 AM Peak 
Comment: 2005 Total Traffic (improved geometry) 

i 
I 
i: 
I 
I 
I 
I 
I 

No. Lanes 
Vo i ume s 
Lane Width 
RTOR Vols 
Lost Time 

Eastbound Westbound Northbound Southbound 
L T R L T R L T R L T R 

. . . . . . . . . . . .  I . . . . . . . . . . . .  I . . . .  " . . . . . . .  .-- ! . . . . . . . . . . . .  

1 1 < 
50 180 55 

12.0 12.0 
0 

3.00 3.00 3.00 
---- 

1 1 < 
45 I00 75 

12.0 12.0 
0 

3.00 3.00 3.00 

i 2 < 
45 460 80 

12.0 12.0 
0 

3.00 3.00 3.00 

1 1 1 
105 345 45 

12.0 12.0 12.0 
0 

3.00 3.00 3.00 

Phase Combination 1 
EB Left * 

Thru * 
Right * 
Peds * 

WB Left * 
Thru * 
Right * 
Peds * 

NB Right 
SB Right 
Green 30.0A 
Yellow/AR 4.0 
Cycle Length: 90 secs 

Signal Operations 
2 3 4 5 

~ Left * 
Thru * 
Right * 
Peds * 

SB Left * 
Th~ * 
Right * 
Peds * 

EB Right 
WB Right 
Green 52.0A 
Yellow/~ 4.0 

Phase combination order: #i #5 

6 7 8 

Intersection Performance Summary 

I 
I 
I 
I 
I 
I 
I 

I 

Lane ' Group: 
Mvmt s Cap 

Adj Sat v/c g/C 
Flow Ratio Ratio Delay 

EB L 297 
TR 559 

WB L 224 
TR 542 

~ L 336 
TR 1936 

SB L 287 
T 990 
R 842 

861 0 189 
1623 0 472 
651 0 227 

1573 0 362 
571 0 152 

3287 0 329 
488 0.411 

1681 0.392 
1429 0. 061 

Intersection Delay = 

0 344 
0 344 
0 344 
0 344 
0 589 
0 589 
0 589 
0.589 
0.589 

Lost Time~Cycle, L = 6.0 sec Critical v/c(x) 

13.4 
15 4 
13 6 
14 5 
54 
6 1 
7 0 
6 5 
5 1 

Approach : 
LOS Delay LOS 
- - - - - -  

B 15.1 C 
C 
B 14.3 B 
B 
B 6.1 B 
B 

B 6.5 B 
B 

B 
8.9 sec/veh Intersection LOS = B 

= 0. 433 



rl 

I 
! 

HCM: SIGN~IZED INTERSECTION S ~ Y  Version 2.4a 
Kirkham, Michael & Associates 

. _ ~  

Streets: (E-W) Baseline Road (N-S) 51st Avenue 

09 -12 -1997 

I 
Analyst : Kirkham Michael File Name: BA51 5PI.HC9 
Area Type: Other 4-1-97 PM Peak - 
Comment : 2005 Total Traffic (improved geometry) 
_ ~  

I 

I 
I 
I 
I 
I 

No. Lanes 
Vo i um e s 
Lane Width 
RTOR Vols 
Lost Time 
~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Eastbound Westbound Northbound .Southbound 
L T R L T R L T R L T R 

. . . . . . . . . . . .  i . . . . . . . . . . . .  I . . . . . . . . . . . .  i . . . . . . . . . . . .  

1 1 < 1 1 < 1 2 < 1 1 1 
50 120 65 70 165 85 40 455 55 i00 520 85 

12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0 
0 0 0 0 

3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 

Signal Operations 
3 4 5 

NB Left * 
Thru * 
Right * 
Peds * 

SB Left * 
Thru * 
Right * 
Peds * 

EB Right 
WB Right 
Green 52.0A 
Yellow/AR 4.0 

Phase combination order: #I #5 

6 7 8 Phase Combination 1 
EB Left * 

Thru * 
Right * 
Peds * 

WB Left * 
Thru * 
Right * 
Peds * 

NB Right 
SB Right ~ 
Green. 30.0A 
Yellow/AR 4.0 
Cycle Length: 90 secs 

Intersection Performance Summary 

I 

I 
I 
I 
I 
i 
i 

Lane Group : 
Mvmt s Cap 

Adj Sat v/c g/C Approach : 
Flow Ratio Ratio Delay LOS Delay LOS 

EB L 209 
TR 549 

WB L 283 
TR 550 

NB L 158 
TR 1947 

SB L 312 
T 990 
R 842 

607 0. 268 0. 344 13.9 B 14.5 B 
1593 0. 379 0. 344 14.6 B 
821 0.279 0.344 14.0 B 15.4 C 

1596 0.511 0.344 15.8 C 
268 0.285 0.589 6.2 B 6.0 B 

3307 0.309 0.589 6.0 B 
529 0.360 0.589 6.6 B 7.6 B 

1681 0.590 0.589 8.2 B 
1429 0 . 114 0 . 589 5.3 B 

Intersection Delay = 
Lost Time/Cycle, L = 6.0 sec Critical v/c(x) 

9.4 sec/veh Intersection LOS = B 
= 0. 561 



r~ 

I 
l 

i 

I 

HCM: SIGNALIZED INTERSECTION SUMMARY Version 2.4a 
Kirkham, Michael & Associates 

~ 

Streets: (E-W) Southern Avenue (N-S) 51st Avenue 
Analyst: Kirkham Michael File Name: S051 5AI.HC9 
Area Type: Other 6-23-97 AM Peak- 
Comment: 2005 Pk Season w/Casino, Imp. Geometry 
- - - - - - ~  

09-12-1997 

: ~  

I 
I 
I 

• . 

No. Lanes 
Volume s 
Lane Width 
RTOR Vols 
Lost Time 

Eastbound ~Westbound Northbound Southbound 
L T R L T R L T R L T R 

. . . . . . . . . . . .  ~ . . . . . . . . . . . .  ~ . . . . . . . . . . . .  I . . . . . . . . . . . .  

1 1 < 1 1 < 1 2 < 1 2 1 
30 II0 15 25 50 95 15 480 30 160 425 15 

12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0 
0 0 0 0 

3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 

i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Phase Combination 1 
EB Left * 

Thru * 
Right * 
Peds * 

WB Left * 
Thru * 
Right * 
Peds * 

NB Right 
SB Right 
Green 30.0A 
Yellow/AR 4.0 
Cycle Length: 90 secs 

2 
Signal Operations 

3 4 5 6 
NB Left * 

Thru * 
Right * 
Peds * 

SB Left * * 
Thru * * 
Right * * 
Peds * 

EB Right 
WB Right 
Green 8.0A 40.0A 
Yellow/AR 4.0 4.0 

Phase combinatlon order: #i #5 #6 

7 8 ~ 

Lane Group : 
Mvmts Cap Flow 

EB L 316 918 
TR 569 1651 

WB L 343 996 
TR 522 1515 

NB L 254 558 
TR 1518 3333 

SB L 336 1597 
T 1980 3363 
R 842 1429 

Intersection Performance Summary 
Adj Sat v/c g/C 

Ratio Ratio Delay LOS 

0 108 
0 248 
0 082 
0 312 
0 067 
0 396 
0 536 
0 253 
0 020 

Approach: 
Delay LOS 

------ 

0. 344 13.0 B 13.6 B 
0.344 13.7 B 
0.344 12~9 B 13.9 B 
0. 344 14.1 B 
0.456 8.9 B 10.6 B 
0.456 10.6 B 
0.233 7.4 B 6.2 B 
0.589 5.8 B 
0.589 5.0 A 

Intersection Delay = 
Lost Time/Cycle, L = 9.0 sec Critical v/c(x) 

9.4 sec/veh Intersection LOS = B 
= 0. 432 
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HCM: SIGNALIZED INTERSECT~ION SUMMARY Version 2.4a 

" Kirkham,~ Michael & Associates 

Streets: (E-W) Southern Avenue (N-S) 51stAvenue 

09-12-1997 

I 
Analyst: Kirkham Michael File Name: SO51 5PI.HC9 
Area Type: Other. 6-23-97 PM Peak-- 
Comment: 2005 Pk Season with Casino, Imp. Geometry 

- - ~  . . . .  

I 
I 
I 

NO. Lanes 
Volumes 
Lane Width 
RTOR Vols 
Lost Time 

= ~  . . . .  

Ea s t bound We s tbound Nort bound Sout ~ound 
L T R L T R L T R L T R 

. . . . . . . . . . . .  I . . . . . . . . . . . .  ~ . . . . . . . . . . . .  ~ . . . . . . . . . . . .  

1 ~I < 1 1 < 1 2 < 1 2 1 
30 60 20 50 175 130 20 490 30 125 615 30 

12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0 
0 0 0 0 

3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 

I 
I 
I 
i 
I 
I 
I 
I 
I 

Phase Co~ination 1 
EB Left * 

Thru * 
Right * 
Peds * 

WB Left * 
Thru * 
Right * 
Peds * 

~ Right 
SB Right 
Green 30.0A 
Yellow/~ 4.0 
Cycle Length: 90 secs 

Signal Operations 

2 3 4 !NB Left 5, 
Thru * 
Right * 
Peds * 

SB Left * 
Thru * 
Right * 
Peds * 

EB Right 
WB Right 
Green 52.0A 
Yellow/AR 4.0 

Phase combination order: #I #5 

6 7 8 

Lane Group : 
Mvmt s Cap 

Intersection Performance Summary 
Adj Sat v/c g/C 

Flow Ratio Ratio Delay 
Approach : 

LOS Delay LOS 

EB L 168 487 
TR 583 1693 

WB L 452 1311 
TR 567 1646 

NB L 250 424 
TR 2053 3487 

SB L 317 538 
T 2072 3519 
R 880 1495 

0 203 
0 153 
0 124 
0 605 
0 088 
0 299 
0 442 
0 350 
0 039 

Intersection Delay = 
Lost Time/Cycle, L = 6.0 sec 

0.344 
0.344 
0.344 
0.344 
0.589 
0.589 
0.589 
0.589 
0.589 

13 5 
13 2 
13 1 
17 1 
5 2 
6 0 
7 3 
6 2 
5 0 

B 13.3 B 
B 
B 16.5 C 
C 
B 6.0 B 
B 
B 6.4 B 
B 
A 

8.6 sec/veh Intersection LOS = B 
Critical v/c(x) = 0.502 

i 

I 

i 



Center For Microcomputers In Transportation 
. HCS, ***: ***Uns ignal i******* ** ,zed** ,Intersect ion******** *** *****Release**** ,2, ***.I ******** ***** ~**I 

File Name ................ BR51 5AI.HC0 
Streets: (N-S) 51st Avenue -- (E-W) Broadway Road 
Major Street Direction .... NS 
Length of Time Analyzed... 60 (min) 
Analyst ................... Kirkham Michael 
Date of Analysis .......... 6/23/97 
Other Information ......... 2005 AM Peak Hour-Pk Season-Improved Geometry 

Two-way Stop-controlled Intersection 

i 
:: 

I 
I 
I 
I 
I 
I 

~ ~ ~  Southbound Eastbound Westbound 
L T R L T R L T R L T R 

............ ~ ............ } ............ ~ ............ 
No. Lanes 
Stop/Yield 
Volumes 
PHF 
Grade 
MC' s (%) 
SU/RV' s (%) 
CV' s (%) 
PCE ' s 

1 2 0 
N 

40 575 
.89 .89 

0 
0 0 
0 0 

13 13 
I.i i.i 

0 2< 0 
N 

510 30 
.89 .89 

0 
0 0 
0 0 

13 13 
!.i i.i 

1 0 1 

70 
.89 

0 
0 

13 
I.I 

105 
.89 

0 
0 

13 
1.1 

0 0 0 

Vehicle 
Maneuver 

Adjustment Factors 

Critical 
Gap (tg) 

Followlup 
Time (tf) 

Left Turn Major Road 
Right Turn Minor Road . 
Through Traffic Minor Road 
Left Turn Minor Road 

5.50 
5.50 
6.50 
7.00 

2.10 
2.60 
3.30 
3.40 I 

! 

I 
I 
I 
I 
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Center For Microcomputers In Transportation 
HCS: Unsignalized Intersection Release 2.1 Page 2 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

WorkSheet for TWSC Intersection 
. . . . . . . .  ~ . . . . . . . . . . . . . . . . .  

Step I: RT from Minor Street 

Conflicting Flows: (vph) 
Potential Capacity: (pcph) 
Movement Capacity: (pcph) 
Prob. of Queue-free State: 

Step 2: LT from Major Street 

Conflicting Flows: (vph) 
Potential Capacity: (pcph) 
Movement Capacity: (pcph) 
Prob. of Queue-free State: 

WB EB 

SB 

270 
I010 
1010 
0.87 

540 
879 
879 

0.94 

i 
Step 4: LT from Minor Street WB EB 

Conflicting Flows: (vph) 1140 

I 
i 
I 
I 
I 
i 
i 
i 
/ 

Potential Capacity: (pcph) 198 
Major LT, Minor TH 
Impedance Factor: 0.94 

Adjusted Impedance Factor: 0.94 
Capacity Adjustment Factor 
due to Impeding Movements 0.94 

Movement Capacity: (pcph) 187 

i 
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Center For Microcomputers In Transportation 
HCS: Unsignalized Intersection Release 2.1 Page 3 
**************************************************************** 

Intersection Performance Summary 

FlowRate MoveCap SharedCap Avg. Total 
Movement v (pcph) Cm (pcph) Csh (pcph) Delay LOS 

EB L 87 187 35.7 E 

EB R 130 I010 4.1 A 

NB L 50 879 4.3 A 

Delay 
By A;p 

10.2 

0.3 

Intersection Delay = 1.6 
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Center For Microcomputers In Transportation 
HCS: Unsignalized Intersection Release.2.1 Page 1 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

File Name ................ BR51 5PI.HC0 
-- 

Streets: (N-S) 51st Avenue .(E-W) Broadway Road 
Major Street Direction .... NS 
Length of Time Analyzed... 60 (min) 
Analyst ................... Kirkham Michael 
Date of Analysis .......... 6/23/97 
Other Information ......... 2005 PM Peak Hour-Pk Season-Improved Geometry 

Two-way Stop-controlled Intersection 

Northbound Southbound Eastbound Westbound 

I 
I 
I 
I 
I 
I 
I 

i ~ Z  

I 
I, 
I 
I 
I 
I 

NO. Lanes 
Stop/Yield N 
Volumes 55 625 
PHF .89 .89 
Grade 0- 
MC' s (%) 0 0 
SU/RV' s (%) 0 0 
.CV' s (%) 8 8 
PCE' s i. 1 i. 1 

L T R L T R L T R L T R 
. . . . . . . . . . . .  I . . . . . . . . . . . .  I . . . . . . . . . . . .  I . . . . . . . . . . . .  

1 2 0 0 2< 0 1 0 1 0 0 0 

760 
.89 

0 
0 
0 
8 

i.i 

N 
50 

.89 

0 
0 
8 

I.I 

25 50 
.89 .89 

0 
0 0 
0 0 
8 8 

I.i I.I 

Adjustment Factors 

Vehicle Critical Follow-up 
Maneuver Gap (tg) Time (tf) 

Left Turn Major Road 5.50 2.10 
Right Turn Minor Road 5.50 2.60 
Through Traffic Minor Road 6.50 3.30 
Left Turn Minor Road 7.00 3.40 
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Center For Microcomputers In Transportation 
HCS******: Unsignali~ed**************Intersect***********ion ************************ *************~,,2 

WorkSheet for TWSC Intersection 
. . . . . . . . .  ~ . . . . . . . . . . . . . . . . . . . . . . . . .  ._ 

Step I: RT from Minor Street WB EB 

Conflicting Flows: (vph) 
Potential Capacity: (pcph) 
Movement Capacity: (pcph) 
Prob. of Queue-free State: 

Step 2: LT from Major Street 

Conflicting Flows: (vph) 
Potential Capacity: (pcph) 
Movement Capacity: (pcph) 
Prob. of Queue-free State: 

Step 4: L T from Minor Street 

405 
863 
863 

0.93 

SB NB 

810 
630 
630 

0.89 

EB 

Conflicting Flows: (vph) 1465 

I 
I 
i 
I 
i 
I 
I 
i 
I 

Potential Capacity: (pcph) 
• Major LT, Minor TH 

Impedance Factor : 
Adjusted Impedance Factor: 
Capacity Adjustment Factor 
due to Impeding Movements 

Movement Capacity: (pcph) 

122 

0.89 
0.89 

0.89 
109 

i 
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Center For Microcomputers In Transportation 
HCS: Unsignalized Intersection Release 2.1 Page 3 
**************************************************************** 

Intersection Performance Summary 

FlowRate MoveCap SharedCap Avg. Total 
Movement v (pcph) Cm (pcph) Csh (pcph) Delay LOS 

EB L 31 109 46.0 F 

EB R 62 863 4.5 A 

NB L 68 630 6.4 .B 

Delay 
By ~p 

i0.2 

0.5 

Intersection Delay = 0.9 

! 
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1~12 URBAN STREETS 

~t = mo~mem ~ of M ~ - ~  mo~ment M ~ ~ 
~ 

~ ,  = movement ~ i ~  ~ ~ mov~em M s ~  ~ 
~ ~ 

~ , -  m o v e ~ t  ~ ~ ~ t - ~  movement ~ s ~  ~ e  
~ 

~ y  $ ~  m o v ~ n ¢  ~ 1 ~  ~ ~ s ~  ~ ~ ~ 
~ ~ ~ o ~  ~ ~ s ~  ~ ~ c l u ~  o ~  ~ t - ~  ~d  
~ ~ V ~  ~ n ~  ~ denominat~ ~ ~ 
k a - ~  ~ ~ 1 ~  ~ ~ ~ o ~  

R h ~ t  ~ ~ ~ ~ ~ I ~  ~ p f i ~  
~ ~ ~ excl~ive ~ ~ ~ ~ ~ ~ g  ~ c  
~ ~ ~ s ~  ~ ~ on a ~ ~ ~ t  
~ h  w ~  a l e R - ~  ~ ~ ~ ~ R h ~ f~  
~ s ~  ~ (and ~ b l y  f i ~ b ~ g )  ~ c  ~ ~ ~ 
h y ~  ~ l e ~ - ~ g  v e ~ c ~  w ~ g  ~ an ~ l e  g~.  ~ 
~ f~  ~ ~ i b ~ ,  ~ f ~  p ~  and p ~  ~ y  ~ ~ -  
~ ~ an ~ o n  ~ ~  ~ ~ ~ ~ ~ ~ 
~ ~ ~ v e  ~ ~ s ~  ~ :  

1 - ~,1 (1~1~  
" P ~ =  I-1_~+ ~ 

W ~  

j = 1~ (maj~ street leR-teming traffic st~am~ " 
fl = ~5 (maj~ street throu~ traffic streams); 
~ = ~6 (maj~ street ~t- tuming u'affic streams); 
~ = ~turation flow rate f~  maj~ street through traffic streams 

(~h) (this Iuu'ameter~can ~ measured ~ ~e field); 
~ = saturation flow rate f~  major stn~et fi~t-turning tra£fic 

(vph) (this parameter can ~ measured ~ ~e field); and 
~ = 0 ff ~ exclusive fi~t-tum lane ~ prodded. 

By usin~ p*~ and p*~ inste_~d of P~J and p~ (~ t o m ,  ted from 
Equation 1~3~ the additional influence ~ the potential f ~  queu~ 
~ a maj~ street ~ shared left-tam lanes may ~ pro :p~r. !y taken 
~ accounL 

LEYEL OF SERVICE CRITER~ 

The lev~ ~ servi~ criteria are ~vm ~ T ~  10-3. As used 
here, total de~y ~ defined ~ the total elapsed time f~om w~n a 
vehicle stops ~ ~e end ~ ~e ~eue un~ ~e ve~cle departs from 
the stop line; this time ~c~des ~e time required f ~  ~e ve~c~ to 
trav~ from ~e l ~ t - ~ u e u e  pos~on w ~e first-~ueue position. 

The avera~ total delay f~  any par t i c~  minor movement ~ 
a function ~ ~e servi~ n ~  or ~paci~ of ~e approach and ~e 

T^eLE 10-3. Level OF S~v~ce Cgrr~mT, 
~og TWSC I2¢rL~-~noss 

AVERAGE ~T~ D~AY 
L~V~ Or S ~  ~ v ~  

A ~ 
B >5 ~d glO 
C >I0 ~d ~0 
D >20 ~d ~0 
E >30 ~d ~5 
F ~5 

degree ~ ~tura~on. ~ ~mafio~ where ~e degree of saturation 
~ grea~ ~an about 0.9, ~e amount ~ avera~ total delay ~ ~ 
decadent on ~e length of ~e an~ysis period. For a l%m/n an~y- 
fis period, an ~tim~e of avenge total dehy h ~ven by ~e ~fiow. 
~g equ~n :  

o.-.... I GO-H) 

W ~  

T=I~ ~ ~) (f~ a 15-~ ~ ~ T = ~ 

~ ~ o n  ~ ~ ~ p ~ y  ~ ~ 1~7 for a ~ 

~ n L  ~ ~ s  ~ g e  ~ a p ~ .  ~ ~ ~ n t  ~ 
• e AWSC ~ o n  ~ y ~ s  ~ ~ ~ ~ ~ s  
c ~ ,  I a ~ ~ 1 ~  ~ ~ ~ e h  ~ ~ ~ ~e b ~  ~ t  
~ ~ S  E ~ d  ~ 

~ ~ level ~ ~ ~ ~ ~ S C  ~ o m  
~ ~ w ~  ~ t  ~ m  ~ ~ a  ~ ~ ~ p ~  9 f ~  
~ ~ ~ .  ~ p ~  ~ n  f~  ~ ~ ~ 
~ ~ e x ~  ~ n t  l ev~  ~ ~ ~  ~ m  ~ n t  

~ ~ i ~  ~ o ~  A ~ o ~ y ,  ~ v ~  ~ ~ 
~ f i o ~  I ~ m b ~  ~ ~ ~ l a D  ~ ~ ~ o ~  
l ~  o ~  ~ ~ ~ i ~  ~ o ~ .  F~  e ~ p l e ,  ~ v -  
~ ~ ~ ~ f i o ~  ~ ~ e  ~ ~ d ~ g  ~ e  ~ 
~ w ~  ~ v ~  on ~e  ~ a ~ ¢ h ~  ~ ~ ~  
~ o ~  m~t  w m ~  a~nfve  ~ ~e  ~ ~ ~ n ~ g  a¢- 
~ g~s ~ d  v e ~ e  ~ .  ~ ,  ~ ~ o ~ n  much ~ 

~ ~ ~ s  for ~ ~ ~  ~ t c ~ f i o n  ~ ~r  a N ~  
~ e ~ o ~  

A ~ e m e n ~  most o ~ n  a ~ movemenL c ~  s o m e ~  
have a ~ r  ~vel of ~ i ~  ff R ~ ~ven a ~ t e  l~e ~ ff 
R ~ a l~e ~ ~o~er  movement ~ s ~ y  a ~ u ~  move- 
m e ~  ~ s  ~ not ~ c o ~ n t  ~ ~ ~ ~e s ~  ~ a .  ~f i -  
~ movemen~ ~ gene~y  ex~fien~ longer t ~  I ~ h ~  ~ 
o~er ~vemen~ ~ a u ~  ~ ~e n a ~  ~d  ~ ~ ~e move- 
meal ff ~ ~ ~ ~ a ~  ~ a ~ 1 ~  ~e ~erage toml 
de~  ~ vehicles ~ t~t ~ne m y  ~ d ~  ~ ~ ~ ~e avenge 

fion ~ l w~¢h ~ ~ s  have a ~ p ~  t~e. C o n ~ r  ~e 
f o ~ o ~  

! 

1. ~ l e ~ - ~ e ~  ~ ex~ence  ~ a v e ~  ~ d~ay of lO 
~c • ~ y  ~ave ~ e x ~ e  l~e ~d  of 15 ~ if ~ey s h ~  a 
l~e ~ a ~ough movement. 

UpPed ~ro~r 1904 
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